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COVER ILLUSTRATION 

The cover picture shows a mounted speci¬ 
men of the Ichneumon wasp, M egarhyssa 
lunator. The entire length of the ovipositor 
at the left is 9.5 centimetres. For more 
about this interesting creature, and its 
features which surely could never have 
"evolved,” see the article by Willis E. 
Keithley, who supplied this photograph. 
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THE LONG-BARRELED BORE 

Willis E. Keithley* 


If the caliber of that title sounds a bit queer, 
consider for a moment the boring auger of the 
Ichneumon wasp. For here is a drilling tool that 
defies comparison or comprehension. Of course 
reference is made to the amazing ovipositor 
of M egarhyssa lunator and its several similar 
species. 

Can the reader imagine boring into wood a 
decimeter deep with a mere thread? Or even 
surmise the purpose for doing so in the first 
place? Yet here is an insect that has the amazing 
ability to locate beetle larvae in the cambium 
layer of a pine tree by tapping the bark with the 
antennae. (Is this ultrasonics or sonar?) 

Then the insect assumes the stance as shown 
in the cover illustration, and accurately aligns 
a "drill rig," which is composed of two spring- 
loaded sheaths to guide the threadlike egg tube 
to its ultimate destination of parasitizing the 
hapless larvae of the bark beetle. 

The intervening layers of bark are penetrated 
by the ovipositor in a whip-sawing action, since 
that grim gimlet is equipped with microscopic 
saw teeth as seen in Figure 1. Many species can 
penetrate several centimeters of wood to reach 
their prey. 

One can only wonder at the ingenuity of this 
adept drillpress. What a monumental sequence 
of mutations must have been necessary through 
trial and error to develop such a specific instru¬ 
ment! But can this precision be attributed to 
blind and unpremeditated permutation? Mere 


*Willis E. Keithley, an evangelist and nature photog¬ 
rapher, lives at 1819 N.W. 25th, Lincoln City, Oregon 
97367. 



Figure 1. Photomicrograph of the drill point on the 
ovipositor of the Ichneumon, showing the saw-like 
serrations. The picture is magnified 150 times. Photo 
by Willis E. Keithley. 

evolutionary speculation cannot suffice to bridge 
those yawning gaps of instinctive purpose, de¬ 
liberate design, intelligent integration, and that 
perennial and plaguing question of survival be¬ 
fore the perfection of such a complicated con¬ 
trivance. 

Confronted with such an intelligent and astute 
invention as an Ichneumon, it is not irrational to 
exclaim with John Milton, 

Great are thy works Jehovah! 
infinite Thy power! 
what thought can measure 
thee or tongue 
Relate thee! 


WAS EVOLUTION REALLY POSSIBLE? 

Moshe Trop* 

The theory of evolution was propounded by Charles Darwin, who claimed about 100 years 
ago that all existing life on earth—animal and vegetable—developed from lower creatures, in a con¬ 
tinuous chain of adventitious processes. The first life forms—the living cell—had come forth sup¬ 
posedly out of non-living material. Despite widespread acceptance of this doctrine in scientific and 
lay circles, it contains much that is imaginary and it will not stand critical examination in the light 
of modern science. 


Darwin's Theory 

The Origin of Species — that was the title of 
Charles Darwin's book, first published some 100 
ears ago. In it, Darwin developed a theory 
ased on the possession by each type of creature 
of its specific characteristics and attributes. 


*Moshe Trop, Ph.D., is with the Department of Life 
Sciences, Bar-1 Ian University, Ramat Gan, Israel. Dur¬ 
ing 1974-75 he is on sabbatical leave at the Rocke¬ 
feller University, New York, New York 10021. 


So long as these attributes are attuned to the 
natural conditions prevailing within the particu¬ 
lar time and environment, these creatures con¬ 
tinue to exist, proliferating generations bearing 
these same successful characteristics, and indeed 
improving them, by means of the process of 
"natural selection." This "natural selection" is 
the outcome of a continuous struggle for exist¬ 
ence, in which the strongest survive. 
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On the other hand, creatures with less well 
adapted facilities—the “weak”—are defeated and 
disappear. Thus, through this process, which 
Darwin thought had continued through millions 
of years, development toward better and higher 
forms of life took place, until man “appeared” 
from forms less developed than himself. 

The Modem Theory 

Darwin's theory, in its general lines, received 
wide acceptance in the scientific world and 
thereby also with the general public. However, 
Darwin's original formulation and that of his 
many emendators, both in his own and in later 
generations, is not currently held by men of sci¬ 
ence. On the contrary, many of Darwin's ideas 
have been found to be naive and mistaken. 

Attempts at improvement, and new ideas of 
later researchers, led eventually to a modified 
theory, which contains main points as follows: 

There are continual changes in forms of life, 
both beneficial and regressive. These changes 
take place in the hereditary factor (the “gene”) 
of the organism and are transferred to offspring. 
They are caused by “chemical errors” (muta¬ 
tions) occurring at random in the “hereditary 
factor” of gametes which is itself of chemical 
constitution and therefore is subject to chemical 
reaction. Since the fault is random, it may hap¬ 
pen—and it is admitted to do so in most cases— 
that it will be detrimental, damaging the or¬ 
ganism or even making its further existence im¬ 
possible. But—so it is claimed—some few faults 
may be beneficial, and these will give their 
bearers and their offspring improved charac¬ 
teristics. 

That handful of fortunate creatures—to con¬ 
tinue the argument—in which a mistake occurs 
with a “beneficial effect on increasing repro¬ 
ductive fitness”—becomes preferred above their 
numerous neighbors of the same species, be¬ 
coming the “strongest” who conquer the avail¬ 
able “living space” and eliminate during the 
generations less fitted members of the species. 

Random processes such as these—so it is con¬ 
tended—continue for tens of millions of years, 
so that gradually and slowly new, better life 
forms are developed, continually progressing and 
improving, whilst at the same time weaker forms, 
lacking the ability to meet the exigencies of life 
and the pressure of competitors, are destroyed 
and disappear. 

Some (but Not All) of the Parts of the Theory 
Are in Accord with Observations 

Explanations accompanying this doctrine, 
called “synthetic evolution,” are compatible in 
some ways with present knowledge about the 
chemical structure of the “hereditary material.” 
This “hereditary material”—the gene—is in fact 


a portion of a molecule of DNA, found in the 
nucleus of cells of all life. Successful experiments 
and clear observations have been reported of 
chemical faults—“mutations”—occurring in na¬ 
ture. 

It is even possible in the laboratory to excite 
artificial mutations , 1 and to isolate those organ¬ 
isms in which mutation has occurred. It is also 
possible to observe what seem to be cases of 
natural selection, in the development of stead¬ 
fastness to difficult conditions. Examples are 
bacteria which can withstand antibiotics, insects 
impervious to insecticides, and animals and 
plants which can live in circumstances of cold, 
heat, and dryness. 

(It might be added, though, that often the 
selection lasts only as long as the exigency which 
caused it. For instance, when use of an insecti¬ 
cide is stopped, the number of immune insects 
may drop to a small fraction of the total. Again, 
even though selection may favor black moths in 
certain places, some white ones continue to exist. 
In other words, the selection is often observed 
not to eliminate completely the “less fit.”) 

It seems likely that because of such observa¬ 
tions the theory of “synthetic evolution” has 
gained ascendance over older versions of the 
theory, now largely abandoned. Of course, the 
newer theory is still continually being revised 
and modified. 

New Theory Is Widely Accepted 

At the present the “theory of evolution” or the 
“theory of the development of the species” is 
accepted as a matter of course by the majority 
of biologists, who maintain that it accounts for 
the origin of life as well as for the existence, 
distribution and typification of species. Rela¬ 
tionships between the various families and the 
common factors in the morphology and system- 
atics of the differing life types are commonly dis¬ 
cussed in terms of the theory. 

In fact, the theory is solidly entrenched in 
the biological sciences. Scientific literature has 
brought the doctrine into all institutions of 
learning at every level, and modern means of 
communication have spread it to every corner 
of the globe. Both intellectuals and the non- 
scientific public absorb the action continually 
as it is pressed forward by all this publicity. Any 
competition is neither very vociferous nor very 
well heard. The theory is quoted blindly on 
every hand and is blandly accepted by those 
who study it in the belief that it has been veri¬ 
fied according to accepted scientific principles. 

Evolution versus Creation 

It would be fair to say that the essence of the 
theory of evolution, as it is usually presented, 
is randomness and chance. In opposition to this 
is the belief that the great variety of things in 
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the natural environment are the result of intel¬ 
ligent design. Such design must have come from 
something outside the things themselves; a De¬ 
signer is implied. In cosmogony, such an origin 
by intelligent design from outside is commonly 
called Creation; and the Designer is the Creator. 

Arguments will be presented shortly to show 
that the only reasonable belief is that the world 
and the things in it have come about by Crea¬ 
tion, not by chance. At this point, however, a 
question might be asked. Did the Creation take 
place little by little, extending, perhaps, over a 
very long span of time? If so, it might appear 
superficially like the alleged evolution by chance. 
Or did Creation occur in a very short time, say 
a few days? If Creation is within a Creator’s 
power at all, it would seem that there would be 
nothing impossible to Him in a quick Creation. 

It may be that this question of how long Crea¬ 
tion took is one which cannot be answered by 
studying the world around us, since Creation 
was, in any event, completed before man, the 
scientist, came upon the scene. The only way of 
deciding may be from records which are be¬ 
lieved to be true accounts of what happened. 

Since the purpose of this article is to show 
that Creation is the only possible explanation of 
the natural environment, the author does not in¬ 
tend to investigate how long the Creation took; 
the question fast vs. slow will not be considered 
further. 

Rather, discussion will center on certain as¬ 
pects of the theory of evolution as it is ordinarily 
proposed, on some of the effects of the theory, 
and whether the theory is, in fact, a reasonable 
one. 

Students of Biology Have Been Wronged 

Original researchers in biology, who accepted 
evolution and those who laid the foundations of 
the new theory, ignored the question of the sta¬ 
tistical probability (or improbability) of sup¬ 
posed evolutionary phenomenon. Even now, very 
few critical mathematical computations have 
been made on this aspect. However, when such 
calculations have been made, the chances of the 
occurrence of significant changes, even in the 
period estimated by proponents of the “synthetic 
theory” at some 100 million years, have been 
shown to be almost nil. 2 

In the light of current knowledge of bio¬ 
chemistry, facts contradict every hypothesis pro¬ 
posed to explain any mechanism whatsoever for 
such changes and the construction of new genes. 
The lack of a logical explanation for the source 
of life is not the only deficiency of the theory; 
many authors have already demonstrated mathe¬ 
matically that random self-development of an 
organism is impossible in any geological period 
whatsoever. 3 


What Are the Factors Causing 
New Characteristics? 

One need not be a savant to discover the im¬ 
probability of the hypothesis of random develop¬ 
ment of complicated systems, such as materials 
exchange and the energy utilization of sugars, 
or the physiology of the muscle and nerve. 

Sugars, as is well known, are the main source 
of energy for the body, and an important mate¬ 
rial in the making of the various compounds in 
life. For the utilization of grape sugar (glucose) 
by the body, the sugar must undergo a chain of 
reactions carried out through enzymes—adapted 
protein materials which hasten and supervise the 
execution of the chemical reactions of organisms. 
No fewer than ten types of enzyme, specially 
adapted for the purpose, are required for the 
successful execution of the process termed “gly¬ 
colysis.” 

Nor is this yet sufficient, for the complete 
utilization of the products of the process requires 
numerous further sets of enzymes, the one inter¬ 
weaving with the other. These are the sets which 
carry out “combustion,” i.e. the complete oxida¬ 
tion, extracting the last bit of utility from the 
material. Every enzyme type within the set 
seems to have a defined task, involving a spe¬ 
cialized structure. 

(All of the anaerobic glycolytic pathways, for 
instance, are interdependent, acting in sequence 
to supply a vital source of energy to tissues. 
Although occasional mutants of their respective 
genes are encountered in healthy subjects, these 
mutations are not maintained at polymorphic 
levels in large populations, presumably because 
they have no relative advantage and, indeed may 
be disadvantaged. This specialized structure, 
then, has to be very precisely constituted to be 
suitable for the task which it has to perform.) 

The plan for this structure, including the 
control and fine adjustment systems, is carried 
in information provided in advance in a special 
gene or genes (nucleic acid) found in the 
chromosomes of the cell nucleus. These are car¬ 
ried forward hereditarily from generation to 
generation, together with all of the information 
locked in them. It is evident, therefore, that for 
a new enzyme to come into being and to be 
acquired by the life form carrying it, it has to 
appear as an item of information in the gene, 
i.e., a new gene must appear. 

If this is to happen, it must be through the 
chemical mutation of another gene, as has been 
mentioned. The mutation would alter the gene, 
which would acquire a new meaning, and would 
be transformed, if everything should go well, into 
a new gene bearing new information. For a 
set of ten new enzymes to come about in this 
manner, at least ten new genes would have to 
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happen, through ten different, independent, 
mutations. 

Appearance of New Cells 

All muscles of the body—skeletal muscles, and 
muscles of internal organs—operate through con¬ 
traction. This is their special characteristic, not 
found in other bodily cell structures. The rela¬ 
tively great pulling power of the muscles is pro¬ 
duced by their contraction when they receive 
nervous excitation. When the excitation passes, 
the muscle relaxes and returns to its former 
state. 

The exact process of contraction and relaxa¬ 
tion is constituted through electrochemical and 
mechanical operations occurring simultaneously, 
and continues to be the subject of research, 
since the process has not yet been elucidated 
completely. It is known that muscles contract 
as a reaction to instructions emanating from the 
nerve center, which sends out signals to nerves 
attached to the muscle fibers; these signals cause 
chemical changes in the muscle and the electro¬ 
chemical energy is transformed into mechanical 
action. 

Imagine an individual muscle cell (fibril) that 
first appeared in the world, within some multi- 
celled creature. With what new tools must it 
be equipped, in order for it to be of any utility 
whatsoever? It is necessary (a) for it to include 
several thousand new molecules of proteins 
called actin and myosin, and (b) for these mole¬ 
cules to be in a parallel, coordinated order of a 
special kind resembling a comb, in order for 
them to react simultaneously when stimulated. 

And the cell must (1) be situated between 
two specific supporting points, (2) be equipped 
with a motor nerve cell to trigger it, (8) have a 
suitable conjunction between the nerve cell and 
muscle, and (4) be part of a control system for 
the operation of the muscle when excited by the 
nerve. For the appearance of a new, efficient 
muscle of this kind, which would be suitable for 
use by an animal, several tens of independent 
mutations are required at the very least. 

Natural Selection 

Unicellular creatures, or primitive multi-cellu¬ 
lar ones, multiply relatively quickly; from several 
individuals it is possible to obtain within a short 
time an almost unlimited number of offspring 
determined only by the living space available. 

Once the living space has been taken up, the 
life forms reach saturation point, their numbers 
cease to grow and remain constant, or even de¬ 
cline. However, it would be wrong to suppose 
that at saturation point the cells entirely cease 
multiplication. Actually reproduction continues, 
but the death rate grows to equal or exceed the 
“birth rate” and hence the number of living 
cells ceases to increase. 


In this situation, of all the creatures “born” 
within a given timespan only a few succeed in 
establishing a widespread family. Those which 
do so are the more successful, in Darwinian 
terms; their individual characteristics grant them 
victory in the struggle for existence, it is said; 
they overcome others, multiply, and pass on 
their superior characteristics to their heirs. 

But by this argument, for a new system of 
material utilization such as that of the sugars, or 
a new type of cell such as the muscles, to appear 
as a permanent part of some creature, it is neces¬ 
sary that the new feature give its possessor some 
superior attribute enabling it to succeed in the 
process of natural selection. However, a new fea¬ 
ture or phenomenon can be beneficial only when 
there is a complete set containing the minimum 
number of enzymes required, or when there is 
a network of parts and mechanisms fully inte¬ 
grated with the cell and its surroundings. 

Number of Possibilities Is Limited 

Assume that at least ten mutations must take 
place at once, in one and the same cell, for such 
a progressive change to occur. This is of course 
a minimum requirement, very farfetched, and it 
is highly doubtful if, in fact, meeting such con¬ 
ditions would be sufficient. 

What is the possibility of a new metabolic 
facility arising within all of the generations of 
a typical unicellular creature (such as bacteria), 
which could have existed on earth? An approxi¬ 
mate calculation shows that, during two billions 
of years, there would have been a maximum of 
10 48 births (or cell divisions) of unicellular ani¬ 
mals, whilst in order for it to be possible for a 
specific creature to acquire a characteristic in¬ 
volving ten mutations, 10 80 births (or cell divi¬ 
sions) are required. It can be seen at once how 
wide the gap is, arithmetically speaking. 4 

Even more remote is the possibility of a 
multicellular creature acquiring a new type of 
cell such as a muscle cell. During two billion 
years there could have been only 10 44 births or 
multicellular animals, while the best probability 
for the acquisition of a new type of cell would 
be one individual out of 10 160 births. 5 

Were Life Conditions in the 
Ancient World Different? 

Many researchers find refuge in the idea that 
in very ancient periods the number of mutations 
was greater, owing to some special conditions 
then prevailing. The world, they suggest, was 
then being bombarded with a great quantity of 
cosmic rays or other radiation, causing a high 
rate of mutation, so that all new characteristics 
could have appeared at random. 

It is regrettable that this idea has proven a 
pitfall for so many, for, on the contrary, a high 
rate of mutation causes death and disappearance; 
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most mutations cause destruction of vital genes, 
or the appearance of degenerative phenomena. 
It is well known that excess exposure to radia¬ 
tion has destructive effects, such as destruction 
of cells and structures, or birth of monstrosities 
lacking entire limbs. 

It is permissible to suppose that the maximum 
rate of mutation which would not lead to elimi¬ 
nation of the species would be one per million 
(about the number of vital genes); even then, 
in the first case considered, the probability of the 
appearance of a beneficial metabolic charac¬ 
teristic would be one in 10 c>0 births, and the 
chance for the appearance of a new muscle or 
nerve cell would be one in 10 120 . Even then there 
would be no possibility of such an evolution in 
the time available and with the number of crea¬ 
tures which could have existed. 

Not only this; there are many types of crea¬ 
tures which have acquired entirely new charac¬ 
teristics (or so it would have to be maintained 
according to the theory of evolution), whilst 
living in situations which protect them from 
cosmic rays to a greater or less extent. Land crea¬ 
tures such as moles; earthworms; cave dwellers, 
such as bats; and sea inhabitants of the deep 
waters (which cannot live near the surface) 
would fall into this class. 

No Substitute for Creation 

All calculations made of the probability of 
the gradual beneficial development of charac¬ 
teristics and new genetic systems, one after the 
other, in millions of life forms show that during 
the limited time of the existence of the earth 
there could have been no possibility of the 
random appearance of life of this nature. The 
doctrine of evolution was founded by men who 


relied heavily on the supposition “that anything 
could have taken place on earth during an un¬ 
limited period.” That supposition will not hold 
any more today. The tree planted by the original 
proponents of evolution has yielded fruit which 
has been consumed on all sides, but the tree has 
no roots. 

The truth is that, today, men disagree about 
even the approach to the determination of the 
origins of the organisms now living on earth. 
Moreover, examination of astronomical bodies 
during space flights, and by telescopes, until now 
has resulted in only one conclusion—that life is 
a phenomenon unique to the earth, at any rate 
in that portion of the cosmos to which man has 
direct or indirect access. To the present human 
ingenuity has brought forth no really scientifi¬ 
cally well-founded theory to explain the origins 
of life. 

There is no reasonable substitute for the Crea¬ 
tion of the world, and all its creatures, through 
a supernatural force above our comprehension— 
G-d Himself. 
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EVIDENCE FOR THE EXISTENCE OF AN INTELLIGIBLE GENETIC CODE 

Loyd Y. Quinn* 

Research results are presented that strongly support the Creationist viewpoint. The genetic 
code, which evolutionists consider to be the highly degenerate product of random mutations, has 
been shown to function as the blueprint for the three-dimensional structure of proteins. This code 
is generally accepted to be universal, and the way it is translated into proteins by ribosomes is 
basically identical from the most “primitive” microorganisms to man. Scientific evidence is reviewed 
for a self-correcting genetic code which edits out mutational errors under normal conditions. 

The genetic code has been shown, by scale model building of antigen and antibody reactive sites, 
to be capable of distinguishing between “self” and “not-self” protein conformations. 

This demonstrated orderliness in the genetic code indicates that it was formulated as an intel¬ 
ligible code by the Creator. 


Introduction 

One of the best candidates for the most excit¬ 
ing biological discovery of all time was the first 
breakthrough in "cracking 7 the genetic code, first 
reported in 1961, by Nobel prize winner Niren- 
berg. 1 Nothing else in the history of science has 
aroused so many thousands of investigators to 
such urgent efforts for such a continuous period 
of time, and the race to decipher the genetic 
messages is accelerating with each passing year. 

Motivation for this kind of dedication to just 
one tiny aspect of biological research is the con¬ 
viction that genetic messages present on the 
genes hold the key to understanding the life 
processes of all living cells and organisms, from 
microorganisms to man. To mention only a single 
example of the many exciting possibilities that 
could follow comprehension of genetic messages, 
the more than 300 inherited human diseases 
might be eliminated through genetic engineering. 

Progress in reading genetic messages has been 
very slow for many technical reasons. The prin¬ 
ciple problem is that, in most cells, literally 
thousands of different genetic messages are being 
transcribed simultaneously, and the chemical 
separation of a single message is extremely diffi¬ 
cult. A second problem is that the genetic mes¬ 
sages in different types of cells in an organism, 
such as the human, differ somewhat, and mes¬ 
senger ribonucleic acids (mRNA) extracts pre¬ 
pared from biopsied tissue usually contain mRNA 
from a wide variety of cell types present in such 
tissue. 

Still another complication is introduced be¬ 
cause mRNA extracts may contain other types 
of nucleic acid, such as deoxyribonucleic acid 
(DNA), ribosomal ribonucleic acid (rRNA), 
amino acid transfer ribonucleic acid (tRNA), 
and other, less well-defined nucleic acids, all of 
which interfere with chemical isolation and char¬ 
acterization of the mRNAs. Last, and by no 
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means least in importance, the long mRNA 
strands tend to be snipped into small lengths by 
a family of enzymes, the ribonucleases (RNAses), 
when the organization within the cell is disrupted 
by extraction processes. 

Chemical methods of isolation of a single 
mRNA message are necessary, since the sub- 
microscopic size of the individual mRNA strands 
precludes physical isolation by even the most 
expert microscopist. The size of the task involved 
in trying to read the entire genetic code for the 
human has been illustrated by Frair. 2 The hu¬ 
man body contains at least ten trillion cells, and 
each of these cells contains about three million 
genes, each of which may be producing a spe¬ 
cific pattern of mRNA messages. 

Molecular geneticists appreciate this diversity 
and, accordingly, have studied the simplest 
genetic systems, namely, (1) cells of microscopic 
size, and viruses, that contain very few genes, 
and (2) highly differentiated cells that express 
only a very few of the myriads of genes present. 

An example of the first type is MS2 bacteri¬ 
ophage (phage), which is a virus infecting the 
host bacterium, Escherichia coli. This phage has 
only three genes, and all three are always ex¬ 
pressed in the same order, as three consecutive 
messages carried by a single long strand of 
mRNA. Translation within E. coli of this "poly- 
cistronic” mRNA into three different phage pro¬ 
teins proceeds from left to right along the mRNA 
strand; these proteins differ enough in chemical 
properties and functions to make their separation 
and chemical characterization possible. The sin¬ 
gle strand of MS2 mRNA also makes it possible 
to determine the sequence of mRNA codons 
(genetic words) used to code for the three phage 
proteins. 

Three examples of highly differentiated cells 
that express only a few of the many possible 
genes are: 

(a) The human multiple myeloma cell, which 
proliferates into a population of millions of cir¬ 
culating abnormal plasma cells or myeloma cells, 
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each of which forms and secretes identical mole¬ 
cules of a specific myeloma protein that resem¬ 
bles the antibody or immunoglobulin (Ig) mole¬ 
cule in general structure. 

(b) The normal plasma cell or immunocyte 
which is the end-product of differentiation of a 
lymphocyte that has become immunized against 
an antigenic determinant (epitope). An im¬ 
munocyte expresses only those genes required 
for synthesis of the specific immunoglobulin re¬ 
quired to react specifically against the epitope. 

(c) Non-nucleated red blood cells (RBC), 
such as those of the human, seem to have lost or 
destroyed nearly all genes except those required 
for production of hemoglobin (Hb); as a result, 
each of the five billion RBC per ml of blood is 
packed with about 280 million Hb molecules. 
The amino acid sequence (primary structure) 
of Hb from many species, including the human, 
has been determined. Study of the correspond¬ 
ing mRNA codon sequences, however, has just 
begun. 

Most of the current concepts of genetic func¬ 
tion are based on studies of these simpler genetic 
systems, with the accepted operating model be¬ 
ing that described in the following section. (A 
wealth of background material is available in 
the Cold Spring Harbor Symposia on Quantita¬ 
tive Biology . 3 * 4 ) 

Overview of Cellular Genetic Apparatus 

In the 1940’s and 1950’s, molecular geneticists 
were teaching that the newly discovered DNA 
molecule had the remarkable ability to reproduce 
itself from simpler components in a direct process 
similar to crystallization, as for example, pre¬ 
cipitation of salt crystals from saturated brine. 
DNA was hailed as the long sought life-force 
and the obvious first viable form to appear in 
biological “evolution,” perhaps three billion years 
ago. 5 

Evolutionists anticipated that a strand of DNA 
would spontaneously generate life when the 
right variety of “primordial soup” was poured 
over it in the test tube, just as it was assumed to 
have generated the first living cell on earth. 
These simplest of single-celled microorganisms 
were expected to reflect their “primitive” natures 
with an unsophisticated reproductive and con¬ 
trol mechanism that did not depend on genes; 
each step upward on the phylogenetic ladder 
was expected to show emergence of a better 
genetic language and a more elegant genetic 
mechanism, as a demonstration of the principle 
of “survival of the fittest.” 

Bacteria became the favorite organisms for 
research on the so-called evolutionary process, 
since their generation time was about 20 minutes. 
Many kinds of bacteria were observed to divide 
three times each hour, endlessly, under suitable 


conditions. Millions of descendents of a single 
ancestral cell could accumulate in only 20 genera¬ 
tions, and a million generations of bacteria re¬ 
quired only 30 to 50 years. Many biologists 
claimed, if evolution could arise from random 
mutations that were assumed to occur in each 
generation, then natural selection would produce 
superior new species of bacteria, and higher 
forms would begin to arise in a laboratory re¬ 
capitulation of the evolutionary process. 

Although only 20 additional years of research 
in molecular genetics have passed since such 
predictions were made, most scientists know 
already how naive, even ridiculous, most of these 
evolutionary speculations were. Invariably, in 
every species of organism examined, ranging 
from viruses to man, at least one gene is present, 
and the genetic messages on this gene are written 
in the “universal genetic code” that uses the 
four-letter genetic alphabet to form a 64-word 
genetic “dictionary,” which is the same in every 
organism. 

Far from finding evidence of the evolution of 
more effective genetic machinery as increasingly 
more differentiated species were examined, biolo¬ 
gists discovered that the same basic mechanism 
of inheritance and genetic control was in opera¬ 
tion in all known species. This mechanism may 
be outlined as follows: 

DNA acts as the master blueprint for con- 
structon of major cellular components, including 
DNA, itself: DNA functions as the reference or 
template for replication of DNA needed for 
progeny, and it also functions as a template for 
transcription of expendable copies formed of a 
slightly different nucleic acid, ribonucleic acid 
(RNA). 

Ribonucleic acid appears in three principal 
forms, messenger RNA (mRNA), ribosomal RNA 
(rRNA), and amino acid transfer RNA (tRNA), 
all of which are used in the parallel translation 
of the sequence of words or codons in a gene 
into the corresponding sequence of amino acids 
in a polypeptide chain. The four-letter RNA 
alphabet differs by only one letter from the DNA 
alphabet, and the 64 codons in the RNA lan¬ 
guage have the same three-letter-word format 
as the DNA language. The rRNA appears in 
ribosomes, which serve as the “reading head” for 
mRNA messages that are being translated into 
polypeptides, composed of amino acids that are 
presented to the ribosome by tRNAs. 

Although hundreds of different amino acids 
occur in nature, and each of these amino acids 
can assume both a right-handed and a left- 
handed form with regard to the location of the 
side chain which gives individuality to the dif¬ 
ferent amino acids, only 20 different amino acids, 
all of the L-form, are ever used in translation of 
mRNA messages. 
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Amino acids all have the same “backbone” 
structure, with an alpha-carbon (C a ) forming 
the “body,” the amino-group forming two “arms,” 
and the carboxyl group forming two "legs”; the 
side-chain, then, could be considered the “head.” 
Amino acids are linked by peptide bond forma¬ 
tion to give the polypeptide molecule: during 
translation, one of the amino-group arms joins 
to one of the carboxyl-group legs of the preced¬ 
ing amino acid, and the components of water are 
lost from the union, so that the amino acids are 
“residues” after the peptide bond has formed. 

Peptide bonds are not formed each time be¬ 
tween arms and legs on the same side of the 
amino acid molecules, but the use of arms and 
legs is alternated in successive peptide bonds, 
giving a “staggered” or trans pattern to the link¬ 
age. Polypeptide chains most commonly are 
assembled into biologically active proteins such 
as enzymes, hormones, and immunoglobulins. 
The enzymes comprise the principle machinery 
of the cell, forming cellular components of wide 
variety, generating energy required for life proc¬ 
esses, and participating as moving parts in many 
cellular activities. 

The DNA-RNA team does not act indepen¬ 
dently to translate genes into proteins but is sup¬ 
ported by more than one hundred other kinds 
of molecules which interact in precise order and 
in intricate relationships to insure the fidelity 
and balance of translation. 

The complex relationships between genes that 
lead to differentiation of cells in multicellular 
organisms, control behavioral patterns such as 
instincts, and even operate “biological clocks” 
are all still far above the present level of com¬ 
prehension of molecular biologists. 

Built-in Safeguards Against Evolution 

DNA is such a fragile, unstable molecule that 
it is truly remarkable for it to survive even five 
minutes without complete disintegration, not to 
mention loss, addition, or alteration of an occa¬ 
sional nucleotide somewhere in that very long 
flexible chain of deoxyribonucleotides that com¬ 
prise DNA. How, then, can DNA be transcribed 
and renlicated millions of times in fast-growing 
microorganisms without alteration of species 
characteristics? The answer lies in built-in safe¬ 
guards provided by the Creator to keep DNA in 
its original “wild type.” Some of these mecha¬ 
nisms have been discovered by scientists, and 
more will undoubtedly be disclosed, in time; the 
following then, are incomplete examples: 

(1) Although only a single template strand 
of DNA is needed for expression of the genetic 
message of a given gene, invariably, in all com¬ 
plete forms of life, the template strand—when not 


being copied—is stabilized by being “zipped” 
together with a “complementary” strand of DNA 
that is the genetic mirror-image of the template 
strand. Attraction between the template and 
complementary DNA strands is dependent on 
the strong affinity between certain pairs of purine 
and pyrimidine bases which are present in 
nucleic acids: the purine, adenine (A) strongly 
binds to the pyrimidine, uracil (U) in RNA and 
to the pyrimidine, thymine (T) in DNA; the 
purine, guanine (G) strongly binds to the pyrimi¬ 
dine, cytosine (C) in both RNA and DNA. 

The Nobel Prize for 1961 was awarded to the 
scientic team of Watson and Crick 6 for describ¬ 
ing the interaction of A:U and G:C “homologous 
base pairs” in the production of the “Double 
Helix” by the DNA template and complementary 
strands, cross-linked position by position along 
the DNAs. These workers also showed that when 
the template DNA strand was transcribed, each 
A bound T, T bound A, G bound C, and C bound 
G; DNA polymerase enzyme then attached these 
homologous bases, like a string of beads, to a 
“thread” of deoxyribosephosphate, thus produc¬ 
ing a strand of complementary DNA. 

This process is reversible, so that the com¬ 
plementary strand can act as the genetic mirror- 
image or template for transcription of template 
DNA copies. White 7 has presented a helpful 
description of some of the chemistry involved in 
these genetic processes. 

Not only is the double helix of DNA much 
more stable than single-stranded DNA, but for 
about 99 percent of the life cycle of a growing 
cell, the DNA double helix is “condensed” or 
tightly coiled and is embedded in layers of pro¬ 
tective proteins and other types of macromole¬ 
cules which reduce still further the possibility 
of mutational injury to DNA. Only when copies 
of DNA are needed for progeny or for use in cell 
control does DNA uncoil briefly for the replica¬ 
tion and transcription processes. 

Template and complementary DNAs forming 
the same gene in identical individuals of the 
same species are completely homologous, as 
shown by template DNA strands being inter¬ 
changed without loss of homology appearing. 
The same compatibility between template and 
complementary DNA strands does not exist when 
the same gene from two different species is con¬ 
sidered. 

Template DNA coding for human hemoglobin 
(Hb) is not homologous for long stretches of 
mouse complementary DNA for Hb, and if they 
are paired in vitro they zip together incompletely. 
The unpaired, single-stranded regions of DNA 
are quickly attacked by DNAse enzymes found 
normally with DNA and are split into inactive 
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fragments. This is one reason why artificial 
hybrids formed in the laboratory between mouse 
and human cell cultures eliminate the human 
genes and revert to normal mouse cells after 
three to four cell divisions. 

(2) Template and complementary strands of 
DNA act as mutually cross-checking genetic 
systems through a process that has been called 
“editing”: a variety of enzymes surrounding the 
template strand of DNA detect missing or in¬ 
jured portions in the template strand and use 
the mirror-image complementary strand as a 
reference or mold to fill in the gaps or to replace 
injured DNA sections with the proper DNA. 
This process works, in reverse, to edit the com¬ 
plementary strand of DNA, using the template 
strand as the genetic reference. This self-editing 
process is credited with elimination of many 
mutations before they can be expressed in 
mutant organisms. 

(3) All living species, including bacteria, 
spend at least some of their life cycle in the 
diploid state, in which the body or somatic cells 
each carry two complete sets of genes; with rare 
exception, one set of genes comes from each of 
the two parent organisms. These sets of genes 
pair off on chromosomes, with corresponding 
genes forming a pair of alleles: either, neither, 
or both allelic genes may be expressed in a given 
cell, depending on how the DNA has been “pro¬ 
grammed” during differentiation of this cell. 
Frequently, one of the two allelic genes will be 
“dominant” over its allelic partner, which then 
becomes “recessive.” 

Fortunately, most lethal mutations are found 
in recessive genes, so that a heterozygous indi¬ 
vidual, bearing a lethal recessive gene from only 
one parent, merely shows a sickly “trait,” because 
the normal dominant gene partially counteracts 
the effects of the recessive gene. Homozygous 
recessive individuals with a double dose of a 
lethal recessive gene mutation do not survive 
long under natural conditions, and their defective 
DNA is eliminated from the “gene pool” of that 
species. 

(4) In the nucleus of cells of higher animals, 
there are as many as a thousand copies of the 
same gene; how many different genes are present 
in this multiplicity has not yet been established. 
This finding is too recent to evaluate, but it, too, 
can be expected to contribute to the “fail-safe” 
design of the genetic blueprints. 

In summary, mutations tend to disappear, ex¬ 
cept under unusual circumstances, usually man 
made; such as, selective inbreeding, or laboratory 
isolation of artificial mutants. 


The Translation Process 

Nirenberg received the 1968 Nobel prize for 
identifying the 64 mRNA codons in terms of 
the amino acids they represent. For some time 
after mRNA codons were identified, it was 
thought that mRNA messages were merely a 
string of codons which the ribosome translated 
directly into a corresponding sequence of amino 
acid residues comprising a polypeptide. 

Recent research results have shown that mRNA 
is not the simple string of codons first visualized, 
but is a highly structured macromolecule con¬ 
taining some sequences of untranslatable codons 
that seem to act as punctuation and formatting 
devices, controlling such variables as when, 
where, how much, and in what order, the mul¬ 
tiple messages on a long strand of mRNA are to 
be translated. 

So, too, the structure and function of ribosomes 
has recently been found to be vastly more elabo¬ 
rate than the original model of a bead of pure 
rRNA that slid along the mRNA, catalyzing poly¬ 
peptide synthesis as it rolled along. Especially 
in animal cells, it is obvious that from 5 to 20 
ribosomes are organized into chains and packets 
called polysomes, with each polysome acting as 
the organelle for reading and translating a mRNA 
message. Polysomes, in turn, assume an organi¬ 
zational pattern which seems to determine the 
arrangement of polypeptide chains in the quater¬ 
nary structure of a multi-chain protein. 

Polysomes may contain smaller-sized ribosomes 
for translation of smaller polypeptides, and larger 
ribosomes for synthesis of larger polypeptides, 
when the protein being assembled contains poly¬ 
peptide chains of two different lengths. Each 
ribosome in a polysome is itself an aggregate of 
several subtypes of rRNA, plus about 75 spe¬ 
cialized ribosomal proteins that interact to make 
translation of mRNA possible. 

When first discovered, tRNAs were considered 
to be pliable loops of RNA with an “anticodon” 
at one side and the amino-acid-binding-site at 
the other. There were supposedly only 20 dif¬ 
ferent varieties of isoaccepting tRNA, each cap¬ 
able of transferring only one of the 20 common 
amino acids, and each having a different anti¬ 
codon. 

An isoaccepting tRNA did not seem, at first, 
to be able to recognize the homologous base 
pairing mRNA codon with any marked fidelity. 
Some of the anticodons could manage a “wobble 
fit” with six different mRNA codon synonyms for 
the same amino acid, and some workers felt that 
a single mRNA codon synonym could be recog¬ 
nized by more than one tRNA anticodon. Now, 
however, these responses are considered arti¬ 
facts: in vivo, tRNA anticodons recognize only 
their completely homologous codons. 
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The structure and function of tRNAs soon be¬ 
came highly controversial with regard to molecu¬ 
lar shape, chemical composition, and specificity 
of transfer function. Since tRNA contains only 
60 to 90 nucleotides per molecule, stabilized by 
base-pairing between the two sides of the folded 
chain, it has been relatively easy to isolate from 
cells. Also the sequence of bases has been deter¬ 
mined for at least 60 different tRNAs obtained 
from various organisms and, in some cases, from 
various tissues of the same multicellular organ¬ 
ism. Under physiological conditions, all tRNAs 
assume a three-dimensional structure that resem¬ 
bles a clover-leaf with an L-shaped handle, al¬ 
though the precise conformation of the iso- 
accepting tRNAs may depend on the amino acids 
to which they are bound by the coupling enzyme, 
aminoacyl tRNA synthetase. 

Changing Concepts About mRNA 

One of the cherished beliefs of molecular 
evolutionists has been that the genetic code, as 
reflected in mRNA codons, is highly defective 
(also called redundant, degenerate, anomolous, 
and ambiguous) because of accumulated muta¬ 
tions, as indicated by the fact that as many as 
six different codons may all code for the same 
amino acid during the translation process. 

Messenger RNA was assumed, therefore, to be 
composed of random selections of codon syno¬ 
nyms for a given amino acid, as only the sequence 
of amino acids in a polypeptide was deemed of 
consequence: the hydrophobic side-chains of a 
polypeptide were supposedly endowed with the 
ability to interact with each other to give in¬ 
stantaneous secondary structures that represent¬ 
ed the most stable state, and simultaneously 
conferred the specific biological activity on the 
protein. 

Only in recent months has evidence for non- 
random (ambiguous) use of codons been sug¬ 
gested, as in the report of Friers 8 that in a group 
of related phages which had “coat proteins” that 
differed by only a single amino acid at a single 
position, the corresponding coat protein mRNAs 
used identical codon sequences except for the 
selection of appropriate codons for the different 
amino acid at its position in the coat protein. 

This was interpreted to mean that the selection 
of codons probably was essential for control of 
the secondary structure of coat proteins in 
phages. Geneticists have found such a concept 
appealing, for it would explain how the cell can 
form nearly two million peptide bonds per sec¬ 
ond and complete 2,000 multi-chain protein 
molecules each second without an error, no mat¬ 
ter how many mRNA messages are present. This 
smooth and rapid process seems all the more 
remarkable when compared to the slow and in¬ 
efficient chemosynthesis of protein. 


The first laboratory synthesis of natural pro¬ 
teins, such as the enzyme ribonuclease and the 
hormone insulin, required remarkable patience 
and dedication by an army of specialists who 
spent millions of man-hours and billions of dol¬ 
lars, in a 50-year program that overcame tre¬ 
mendous technical obstacles. The vast majority 
of proteins are very readily irreversibly dena¬ 
tured, with loss of biological activity, by exposure 
to nonphysiological conditions. 

Some of the smaller, less complex, proteins 
may be renatured to their normal conformation 
and function following gentle, partial denatura- 
tion. However, the renaturation step occurs 
slowly and seldom is complete, because polypep¬ 
tide chains that have been unfolded and uncoiled 
during denaturation tend to refold and recoil in 
random patterns during renaturation. Before 
chemosynthesis could be attempted in a rational 
manner, it was essential that the exact composi¬ 
tion and shape of a protein molecule be deter¬ 
mined; accordingly, protein chemists worked first 
on development of techniques for preserving the 
native structure of a protein during X-ray analy¬ 
sis of the relative location of each amino acid 
residue in the polypeptide chains. 

“Ground Rules” for Protein Synthesis 

From these early studies came the “ground 
rules” for synthesis of a normal protein mole¬ 
cule, namely: 

(1) Only the L-form of the following 20 
amino acids may be used: Alanine (Ala), argi¬ 
nine (Arg), asparagine (Asn), aspartic acid 
(Asp), cysteine (Cys), glutamic acid (Glu), 
glutamine (Gin), glycine (Gly), histidine (His), 
isoleucine (Ilu), leucine (Leu), lysine (Lys), 
methionine (Met), phenylalanine (Phe), proline 
(Pro), serine (Ser), threonine (Thr), tryptophane 
(Trp), tyrosine (Tyr), and valine (Val). 

(2) Peptide bonds are formed in trans con¬ 
figuration, with respect to the C a carbons of 
amino acid residues, and the distance between 
nearest neighbor C/s is very near 3.8 A. 

(3) Those amino acids with hydrophobic 
(oily) side chains almost always are oriented 
away from the aqueous environment, and those 
side chains tend to bind each other through many 
weak “hydrogen bonds.” The hydrophobic amino 
acids are Ilu, Leu, Met, Phe, Pro, and Val. 

Conversely, amino acids with hydrophilic side 
chains are most commonly found on the surface 
of the protein molecule, with their side chains 
oriented outward toward the aqueous environ¬ 
ment. These hydrophilic amino acids are Asp, 
Arg, Glu, His, and Lys. 
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The remaining amino acids are neutral or am¬ 
bivalent and may be inserted anywhere in the 
polypeptide chain; this group is made up of Ala, 
Asn, Cys, Gly, Gin, Ser, Thr, Trp, and Tyr. 

(4) Cross linkage between side chains can 
only be permitted between half-cysteine resi¬ 
dues; the disulfide-interchange enzyme forms 
disulfide bonds at the proper locations to produce 
closed loops along the polypeptide chains and 
link two polypeptide chains in the assembly of 
proteins into quaternary structure. These disul¬ 
fide bonds keep the molecular structure from 
spontaneously denaturing. 

(5) Only those spatial orientations of residues 
are permitted that avoid “steric hindrance” within 
the protein molecule between the often bulky 
side chains. The preferred orientations of resi¬ 
dues usually were those giving the lowest free 
energy or least strain, although some of the 
“active sites” on proteins seemed to require a 
less stable configuration that tended to denature 
to a more stable state, with loss of the protein’s 
specific activity. 

Unless all these ground rules were rigorously 
followed, the attempted synthesis produced “tar” 
or plastic, rather than the normal polypeptide 
chain. Years of brilliant research were required 
to develop multi-step procedures that have been 
automated to produce, per day, six consecutive 
peptide bonds in a known amino acid sequence 
of a protein such as lysozyme; the native protein 
molecule could be chemosynthesized completely 
and demonstrated to have normal biological ac¬ 
tivity. Success in chemosynthesis of proteins 
was largely dependent on the selection of pro¬ 
cedures that restricted the amino acid residues 
to the correct orientation. 

It seemed logical to assume that biosynthesis 
of the same chemosynthesized protein utilized 
some kind of control over orientation of the resi¬ 
dues, also. This viewpoint had some scientific 
support in the report by Galizzi 9 that the un¬ 
known mRNA codon for leucine at position 48 
of the a-chain of rabbit Hb would be recognized 
by only one of five leucine isoacceptor tRNAs. 

It was possible to visualize, then, a mecha¬ 
nism for genetic control of the secondary struc¬ 
ture of proteins involving a fixed codon sequence 
in mRNA being recognized during translation by 
only those tRNAs which presented the appropri¬ 
ate amino acids in correct orientation. 

This was the kind of intelligible code that the 
Creator alone could have devised, I believed, 
but I saw no way to demonstrate its operation, 
scientifically. Just how the four codon-synonyms 
for glycine, GGG, GGA, GGC, and GGU deter¬ 
mined the orientation of a glycine residue was 
baffling, and I needed an inspiration to compre¬ 


hend what approach to take in solving this 
mystery. 

Research on Operation of an Intelligible 
Genetic Code 

I started my research with a prayer for a clue, 
and an answer came in the form of a question: 
“Why don’t you write the codons in digital 
arithmetic?” The first four numbers of digital 
arithmetic 00, 01, 10, and 11 (0, 1, 2, 3 of the 
familiar decimal arithmetic) could be set equal 
to G, A, U, and C: since 0 and 1 are comple¬ 
mentary numbers, the digital codons gave a valid 
representation of the complementarity between 
A:U and G:C. Since the highest six place (six 
bit) digital number is 111111, or 64, there were 
just enough numbers available for representing 
the 64 triplet nucleotide codons in the genetic 
dictionary. 

When the amino acid sequence of a polypep¬ 
tide was represented by certain sequences of 
corresponding digital codons, it was sometimes 
possible to predict the selection of an amino 
acid for the next position by summing the 
digital codons for the preceding residues. It also 
could be shown that the location of a-helical 
bonded regions along the polypeptide chain rep¬ 
resented in digital codons required residues 
whose bit patterns of “0” and “1” in correspond¬ 
ing bits were complementary. These observa¬ 
tions indicated that genetic control operated with 
mathematical precision, but did not indicate how 
this precision was achieved. Again, I needed 
inspiration, and my appeal was quickly answered 
by the positive suggestion: “Transform the digi¬ 
tal codons into magnetic codons.” 

It was not until I chanced upon a collection 
of small arrow-shaped magnets that I could 
visualize this conversion; all I had to do was 
represent digital “l’s” by the arrow of the mag¬ 
nets pointing upward and “0’s” by the arrow 
pointing downward. When holes were drilled 
through midpoints of magnets and the magnetic 
codons were assembled on a wire to keep them 
in linear array, the 000000 digital codon for Gly¬ 
cine became SSSSSS in magnetic codon format. 

All these magnets stayed inertly in place for 
this magnetic codon, but when the next magnetic 
codon, SSSSSN, was assembled, an unexpected 
pattern developed: each of the six magnets was 
deflected to a new position by rotating around 
its midpoint. The deflection of each of these 
magnets was measured as a clockwise rotation 
from the vertical and recorded. Table 1 shows 
the various forms for expression of mRNA codons. 

The mRNA codons each gave a different pat¬ 
tern of rotational angles when they were repre¬ 
sented as magnetic codons. Had there been only 
two angles, they might have been considered as 
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Table 1. Steps in Conversion of Codons into Conformers 


Amino Acid 

Trinucleotide 

Binary 

Magnetic 

Rotational 

Angles for Amino and Carboxyl Groups 

Conformer 

Codon Acronym 

Codon 

Codon 



in x, y, z planes 



Gly-l 

GGG 

000000 

ssssss 

0 

0 

0 0 

0 

0 

Gly-2 

GGA 

000001 

SSSSSN 

300 

300 

300 300 

300 

60 

Gly-3 

GGU 

000010 

SSSSNS 

0 

0 

0 0 

270 

0 

Gly-4 

GGC 

000011 

SSSSNN 

340 

340 

340 340 

70 

70 


the "phi" positive clockwise rotation of the 
C a -N axis, and the "psi" positive clockwise rota¬ 
tion of the C a -C axis of the backbone of the 
amino acids, respectively (these being the only 
two rotational parameters required to describe 
the twists present in the ribbonlike polypeptide 
chain which generate its coils and folds). 

These two angles are insufficient, however, to 
describe the orientation of the amino acid resi¬ 
dues in three-dimensional (3-D) space; for this 
description the rotation angle of each residue's 
amino and carboxyl groups in each of three mu¬ 
tually perpendicular planes would be required, 
a total of six angles. These 3-D orientations were 
determined by placing a Kendrew wire model 
on the stage of a "universal stage" and actually 
performing the indicated angular rotations, lead¬ 
ing to a spatial orientation of the model that has 
been called its "conformer."" The four conformers 
of Gly that correspond to the four Gly codons 
are pictured in Figure 1. 

Concept Tested by Kendrew Wire Models 

The validity of conformers as a basis for 
genetic control of secondary structure could best 
be proved by building scale models of polypep¬ 

*Some workers prefer the term, "configuron." 


tides, using known mRNA codon sequences to 
specify the order of conformers: production of 
the known secondary and tertiary structure of a 
polypeptide chain would constitute definitive 
proof. 

At present, the "state of the art" in molecular 
genetics and protein chemistry has not reached 
the point where this information is available; 
in fact, a very few mRNA messages have been 
fully sequenced, such as that for the terminal 
45 amino acid residues of the A-protein of phage 
MS2. The A-protein, in intact form, contains 
about 300 amino acid residues and is thought 
to serve as the attachment site for the host 
bacterium, Escherichia coli, although the con¬ 
formation has not been determined. Proteins 
whose complete structures have been well- 
defined are numerous, but the corresponding 
mRNAs have not been isolated and "mapped." 

Despite the limited available information about 
the relationships of mRNA codons and protein 
structure, it was decided to test the ability of 
conformers to assemble in "best fit" fashion to 
produce the known structures of polypeptides 
of known amino acid sequence. When this ap¬ 
proach was taken, the conformers specified by 
the mRNA codons in the message for the termi- 



Figure 1. (a) Front view (left), and (b) Top view 
(right). These show the four conformers of Glycine, 
as Kendrew wire scale models. 

In the Scientific American, December 1961, pp. 1-6, 
J. C. Kendrew popularized the use in protein struc¬ 
tural research of scale models of amino acids whose 


structures had been derived from x-ray diffraction 
data. These "Kendrew models" have been constructed 
of many materials, and the scale of enlargement from 
the Angstrom range has also varied at the convenience 
of the researcher. In this study, the amino acids were 
built on the scale of 1 to 100 million, and No. 18 gauge 
copper wire was the selected construction material. 
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Figure 2. Kendrew wire model of Human Gl(Eu) Immunoglobulin Light Chain produced by best fit conformers. 


nal 45 amino acid residues of the A-protein fit 
together according to the ground rules of protein 
synthesis and generated an elongated filament 
in the process, not unlike the predicted shape of 
an attachment spike. 

Even more significant, none of the other codon 
synonyms for amino acids could be substituted 
without introducing steric hindrance among the 
conformers. The same results were obtained 
when the primary amino acid sequences of well- 
characterized proteins were assembled by "best- 
fit" conformers; only one conformer satisfied all 
the ground rules, although several different con¬ 
formers of a given amino acid sometimes could 
temporarily seem to fit. The models produced 
closely resembled the accepted protein confor¬ 
mations. 


To an immunologist, the assembly of the 
L-chain of the Eu immunoglobulin from "best 
fit" conformers was intriguing, not only because 
of the unique shape of the molecule, but because 
the "variable" half of the chain generated half 
of an antibody-combining-site. When the known 
sequence of 214 amino acids was assembled as 
the corresponding sequence of "best fit" con¬ 
formers, the conformation was as pictured in 
Figure 2. 

Biophysical measurements reveal that the L- 
chain forms a shallow trough at the location of 
the antibody-combining-site at the left (amino 
terminal) side of the molecule, after which the 
chain forms a densely-packed cylindric shape 
extending to the right. 11 
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Not only did conformers give the overall shape 
that is considered valid lor the L-chain, but 
hydrophobic side chains were located “in” and 
hydrophilic side chains were oriented “out” in 
this Kendrew wire model, as may be noted. From 
this best fit selection of conformer sequences, 
the corresponding mRNA codon sequences auto¬ 
matically appear, so that one may predict the 
mRNA message required to form a given poly¬ 
peptide. The logical deduction follows from 
these results that the template DNA carries a 
blueprint for the exact conformation of “self” 
proteins. 

Immunologists have puzzled over the mecha¬ 
nisms of the well-known immunological ^phe¬ 
nomenon involved in the recognition of “self” 
and “not-self” antigenic determinants which is 
the basis for production of specific immunoglobu¬ 
lins (antibodies) directed against not-self deter¬ 
minants. Although more than a hundred dif¬ 
ferent classes of cells comprise the animal body, 
only one class, the lymphocytes, are able to show 
immune recognition, as reflected in their dif¬ 
ferentiation into immunocytes capable of show¬ 
ing specific immune responses against the induc¬ 
ing not-self antigenic determinant. Lymphocytes 
can recognize only epitopes, or short peptides of 
no more than ten residues length, as this seems 
to be the maximum size of peptide that can be 
fitted into the antibody-combining-site of im¬ 
munoglobulins. 

This is no real limitation to the immune recog¬ 
nition system, however, as a leading immunolo¬ 
gist, Jerne, 12 has pointed out: the human body 
contains about one trillion lymphocytes, among 
which are possibly 10 million “clonal type” 
lymphocytes; each clonal type can respond im- 
munologically only against a specific epitope. 
This clonal response seems to depend on the 
binding of a specific epitope to a lymphocyte 
that bears about 100,000 identical antibody-like 
receptors for this epitope. 

Differentiation of this “enlightened” lympho¬ 
cyte leads first to rapid proliferation, which could 
produce 20 million progeny within one week. 
Then most of these cells become immunocytes 
(plasma cells) which synthesize a specific im¬ 
munoglobulin at the rate of 2,000 molecules per 
second until half the dry weight of each immuno- 
cyte is pure immunoglobulin. The basic question 
behind this immune recognition system is con¬ 
cerned with the location of the genetic processor 
that sorts epitopes into self and not-self markers, 
for normal lymphocytes never become immune 
against self epitopes. 

Fortuitous mutations of astronomical propor¬ 
tions give rise to this highly complex system, 
according to Darwinian evolutionists, but a 
direct, and far more plausible, mechanism for 
self and not-self recognition resides in the DNA 


double helix, with the template strand defining 
self, and the complementary strand defining not- 
self. This creationistic concept may be tested by 
model building, as outlined below. 

A Role for Conformers in Immune 
Recognition System 

Transcription of mRNA from the template 
strand of the gene for the L-chain of antibody 
active against the epitope at the amino-terminal 
end of the A-protein fragment and the subse¬ 
quent translation of this mRNA message leads 
to formation of the L-chain component of the 
antibody-combining-site. 

Now, if the corresponding complementary 
DNA strand is a mirror-image in genetic func¬ 
tion of the template strand, then the mRNA tran¬ 
scribed from it should translate into the A- 
protein epitope. Lymphocytes may very well 
use these two DNA strands as discriminators of 
self and not-self during differentiation into clonal 
types; a clonal type of lymphocyte has the blue¬ 
print for production of antibody-combining-site 
in the template DNA against the not-self epitope 
coded for in the corresponding site on the com¬ 
plementary DNA strand. 

The mRNA codon sequence for antibody¬ 
combining site against the A-protein epitope is 
not available, but the mRNA codon sequence for 
the A-protein epitope is, so the reverse relation¬ 
ship may be tested, in the following manner: 
translation of mRNA for the amino-terminal 
pentapeptide of the A-protein fragment into con¬ 
formers should produce the epitope structure; 
the complementary mRNA is predicted to trans¬ 
late into the corresponding antibody-combining 
site. The mRNA for the epitope is GCU.AAG. 
GCC.CAA.AUC., which translates into the con- 
former sequence alal5.Lys21.Alal6.Gln54.Ilu28 
that is shown assembled in Figure 3. It may be 
noted that this peptide forms two clockwise turns 
of a helix. 

The complement of this mRNA codon sequence 
is CGA.UUC.CGG.GUU.UAG. When this mRNA 
is translated, the conformer sequence produced 
is Arg50.Phe44.Arg49.Valll.Amb37, which gives 
the structure shown in Figure 4. Only four con¬ 
formers are assembled because the last con¬ 
former, “Amb,” is a recognized “Stop” signal 
that terminates translation, in vivo. 

The goodness-of-fit of these two peptides, 
when they are brought together, as shown in 
Figure 5, is compatible with the accepted “lock 
and key” relation between antibody and antigen. 

Discussion 

Darwinian evolutionists have used the observed 
differences in mRNA codon-synonyms as the 
basis for claims that the genetic code is the de¬ 
generate product of random mutations; accord- 
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Figure 3. Kendrew wire model of Epitope of MS2 
Phage-A Protein, produced by translation of corre¬ 
sponding mRNA Codon sequences into conformers. 
This mRNA codes for the Amino-Terminal Pentapep- 
tide of the last 45 amino acid residues of A-Protein 
(Carboxyl-Terminal Fragment). 



Figure 4. Kendrew wire model of proposed Antibody- 
Combining Site for MS2 A-Protein Epitope, produced 
by translation of complementary mRNA into con- 
formers. 

ingly, all scientific reports supporting orderliness 
in translation of genetic messages are branded 
as "ambiguous." 

In the research reported here, a case is made 
for existence of a highly-ordered genetic control 
system that expresses itself in messages written 
in the form of intelligible codons. These codons 
are intelligent in the sense of being able to 
recognize each other and anticipate 'how they 
will interact upon translation into corresponding 
polypeptide chains, in vivo. 

Model building experiments have been de¬ 
scribed here which support the view that 64 
intelligible mRNA codons are used to control the 



Figure 5. Kendrew wire model of MS2 A-Protein Epi¬ 
tope paired with proposed Antibody-Combining Site 
for this epitope. 


three-dimensional orientation of amino acids in 
a polypeptide chain that is produced by in vivo 
translation of a specific sequence of codons. 

Not only does every living cell have genes 
whose template DNAs control the formation of 
"self" proteins, but within each gene there is a 
genetic mirror-image copy of template DNA, in 
the form of complementary DNA, that forms a 
stabl e homol ogou s base- paireddoublehelixwith 
the template DNA. 

Evidence has been presented here that indi¬ 
cates lymphocytes use this genetic mirror-image 
relationship between template and complemen¬ 
tary DNAs to distinguish self from not-self epi¬ 
topes; mRNA transcribed from the template 
(sense) DNA strand is translated into the 
antibody-combining-site for the mirror-image 
epitope coded for by the DNA of the corre¬ 
sponding region of the complementary strand. 
In other words, the self epitope serves as anti- 
body-combining-site against the antigenic not- 
self epitope. 

Obviously, this line of research needs to be 
pursued much farther, but even at this point 
the handiwork of an intelligent Creator is clearly 
evident. 

EDITOR'S NOTE 

Already, while this article was being prepared for 
printing, interest in certain points has been expressed; 
such as, the details and interpretation of the use of the 
magnets. Thus it is hoped soon to have a sequel, dealing 
with some of these matters. 
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PERPETUATION OF THE RECAPITULATION MYTH* 

Glen W. WolfromI* 

Recapitulation, or the biogenetic “law” is shown to be held in disrepute by many biologists. 
Evidences from embryology as well as logical implications of the “law” if it were true are used to 
show that recapitulation cannot be a valid biological principle. Quotations from several modern 
textbooks are given to illustrate that some biologists are unwilling to reject in toto the views of 
Haeckel, in spite of evidence to the contrary. In fact, many authors continue to refer to fishlike 
gill slits in mammalian embryos, thereby perpetuating the myth of recapitulation. 


Introduction 

Occasionally a grossly mistaken concept is 
perpetuated as “evidence” for macro-evolution, 
especially in popular literature and even in some 
textbooks and journals. While many individuals 
may be aware of the situation, little effort is 
directed toward purging the literature of the 
misconception. Such seems to be the case with 
the myth of recapitulation. 

Also known as the biogenetic “law,” 1 the theory 
of recapitulation was promulgated in the late 
1800’s by the biologist Haeckel. The essence of 
his concept was that ontogeny recapitulates phy- 
logeny. That is, “each embryo in its development 
passes through abbreviated stages that more or 
less resemble some developmental stage of its 
evolutionary ancestors, both remote and imme¬ 
diate.” 2 

Haeckel’s views amounted to an adulteration 
of the concepts proposed by von Baer in 1824. 
von Baer’s first two conclusions indicated that 
in the development of a vertebrate embryo, there 
is an early stage at which it could be recognized 
as a vertebrate, but it was impossible to distin¬ 
guish what kind of a vertebrate it was (e.g., rep¬ 
tile, bird or mammal). 3 At a later stage it may 
be recognized supposedly as a bird, for in- 

*A condensed version of this paper has appeared esle- 
where. 
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stance, but it cannot be determined what kind 
of a bird it is. von Baer’s last two conclusions 
express the concept that animals are more similar 
at early stages of development than when they 
are fully grown, and these similarities are dimin¬ 
ished as the animals mature. 3 

Oppenheimer, a well-known embryologist, 
stated that the work of Haeckel was the “cul¬ 
mination” of the “extremes of exaggeration” 
which followed Darwin. 4 She further declared 
that Haeckel’s influence was “damaging to sci¬ 
ence.” 5 Later she continued: 

The investigators [e.g., Haeckel] who have 
derived their ideas from the philosophical 
side, and examined their embryos to fit their 
observations into philosophical patterns al¬ 
ready set and rigid . . . were the minds whose 
philosophical patterns delayed rather than 
accelerated the course of embryological prog¬ 
ress. 6 

A few contemporaries of Haeckel refused to 
accept the biogenetic “law.” von Baer himself 
warned against comparing “embryos of ‘higher’ 
forms to adults of ‘lower’ forms.” 7 Radi men¬ 
tioned that “everything important that has ever 
been cited against the recapitulation theory was 
known when the theory was first put forward; 
nevertheless it was widely accepted.” 8 

According to Oppenheimer, “Haeckel’s doc¬ 
trines” were blindly and uncritically accepted 
not only by workers in the many related fields 
of biology, but aso by “professional embryolo¬ 
gists.” 9 She then categorized Haeckel as a 
“fanatic” who never could be considered to have 
been a “professional embrylogist.” 10 
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Fallacies Exposed upon Examination 

The recapitulation theory has been examined 
thoroughly by embryologists and other serious 
scholars. Weisz declared that “Haeckel’s basic 
thesis is invalid.” 11 de Beer flatly concluded 
that “Recapitulation . . . does not take place.” 12 
In an excellent review, Rusch showed that 
“Haeckel resorted to a series of dishonest dis¬ 
tortions in making his illustrations” which he 
used to support his theory. 13 Other authors have 
dealt in great detail on the many shortcomings 
and fallacies of the theory. 14 ’ 15 > 16 ’ 17 

Probably one of the most widespread of the 
recapitulation fallacies concerns the fact that at 
a particular stage of development, the human 
embryo possesses (as do the embryos of many 
mammals) structures which superficially resem¬ 
ble the gills of fish. These embryonic features, 
erroneously referred to as “gill pouches” or “gill 
slits,” are then said to “repeat or recapitulate a 
fish stage in our evolution.” 18 

However, this is most certainly not the case. 
It is true that a series of five alternating ridges 
and grooves are present in mammalian embryos 
in approximately the same region as the gill bars 
of aquatic vertebrates such as fish. In fish these 
grooves open into the pharynx, forming the true 
gill slits through which water passes for res¬ 
piration. In mammals, birds and reptiles, how¬ 
ever, these structures never function in respira¬ 
tion, nor are there ever any openings into the 
pharynx. 19 * 20 Moreover, in mammals these pha¬ 
ryngeal bars (as they are more properly termed) 
begin immediately to undergo further develop¬ 
ment. 

For example, the first arch and its pouch 
[i.e., groove] . . . form the upper and lower 
jaws and inner ear of higher vertebrates. The 
second, third and fourth arches contribute to 
the tongue, tonsils, parathyroid gland, and 
thymus. 21 

None of these structures, it may be noted, are 
associated with respiration. Thus, the use of the 
biogenetic “law” to support the fish ancestry of 
mammals and other non-aquatic vertebrates has 
no basis in fact. 

Additional support for the evolutionary scheme 
of fish-amphibians-reptiles-mammals is often 
claimed by comparing the embryonic develop¬ 
ment of the mammalian heart with the differ¬ 
ences between the fully developed hearts of fish, 
amphibians and mammals. The fish heart con¬ 
sists of a single tube with one atrium and one 
ventricle; the frog heart is a partially double 
tube, with two atria and one ventricle; and the 
mammalian heart is a completely double tube 
having two atria and two ventricles. 22 

Recapitulation, then, would require the heart 
of the embryo to begin as a single tube. While 


the embryonic heart of the mammal does pro¬ 
gress from a single tube with two chambers to 
a double tube with four chambers, it begins as 
a double tube which fuses to form a single tube 
before it undergoes further changes to become 
the heart. 23 Once again embryology is shown to 
be contradictory to the biogenetic “law.” 

Embryonic Growth Not “Evolutionary” 

The fallaciousness of the recapitulation theory 
can be further illustrated by other examples in 
which characteristics appear in ontogeny out of 
order of their supposed evolutionary develop¬ 
ment. de Beer stated that while teeth are sup¬ 
posed to have evolved before tongues, tongues 
of mammalian embryos appear before teeth. 24 
As also pointed out by de Beer, Pavlov demon¬ 
strated that in the fossil cephalopods known as 
ammonites, the young stages often foreshadow 
later evolutionary developments, rather than re¬ 
capitulating past development. 25 

Another instance of reversed order is that the 
embryonic skeleton in mammals is first carti¬ 
laginous, being replaced by bone later. 26 The 
opposite sequence should be found according to 
evolutionary speculation. Thus, it can be seen 
that a reversed order is often exhibited by em¬ 
bryology, rather than the order in which various 
structures supposedly evolved. 

A logical extension of Haeckel’s “law” would 
have to allow for the existence of the caterpillar 
as a fully developed organism, for which there 
is no evidence. 27 In 1925, using the same type of 
reasoning, Gregory made this cutting observa¬ 
tion: 

... if the biogenetic law were universally 
valid, it would seem legitimate to infer that 
the adult common ancestor of man and apes 
was a peculiar hermaphroditic animal, that 
it subsisted exclusively upon its mother’s milk, 
and that at an earlier phylogenetic period the 
adult ancestor was attached to its parent by 
an umbilical cord. 28 

It is true that the embryos of many vertebrates 
(e.g., man, fish, bird, pig) are similar in the 
early stages of development. However, could not 
most of these similarities be accounted for by 
the fact that there are also likenesses between 
the adults of these species? For example, they 
all have jaws, skull, backbone, four appendages, 
etc. 29 

Thus, it is evident that undue emphasis is 
placed on certain similarities between embryos 
of different species, or on certain unique de¬ 
velopmental stages; while differences between 
embryos, out-of-sequence stages, or embryo- 
logical structures with no apparent function in 
ancestral stages are ignored or explained away. 
Furthermore, the biogenetic “law” cannot be 
applied to the plant kingdom. 30 
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If there is to be any semblance of validity in 
recapitulation, it is obvious that many stages of 
“evolution” have been deleted and the “evolu¬ 
tionary” history as revealed by the embryo has 
been greatly condensed. However, reasons as to 
why this should be the case are not apparent. 

Textbook Authors Commit Errors 

As pointed out by Oppenheimer in 1955, “the 
record of many of our ‘modern’ textbooks is none 
too pure with respect to the biogenetic law.” 31 
Bock has made the following observation: 

. . . the biogenetic law has become so deeply 
rooted in biological thought that it cannot 
be weeded out in spite of its having been 
demonstrated to be wrong by numerous sub¬ 
sequent scholars. Even today both subtle and 
overt uses of the biogenetic law are fre¬ 
quently encountered in the general biological 
literature as well as in more specialized evolu¬ 
tionary and systematic studies. 32 

For instance, a little book for youngsters, copy¬ 
righted in 1958 and still available, contains the 
following statement: “Mammals and birds go 
through stages with gill pouches—first like fish, 
then like reptiles.” 33 A typical spurious illustra¬ 
tion is included. 

In a recent high school biology textbook by 
Frazier and Smith, the following passage may 
be found: 

Although man is essentially a land animal, 
he still retains some of the features of his 
developmental history. . . . The human 
embryo resembles a fish embryo at first, It 
has gill slits, blood vessels passing through 
the gill bars, a fishlike heart with one atrium 
and one ventricle, a primitive kidney, and a 
tail. A little later in development the human 
embryo comes to resemble a reptilian embryo. 
The gill slits become closed and the blood 
vessels in the gill region become modified . . . 
the heart contains three chambers. Still later, 
the heart contains four chambers. 34 (Empha¬ 
sis added) 

Further evidence of the perpetuation of the 
gill slit myth is afforded by two additional exam¬ 
ples. In a recent letter-to-the-editor in a local 
newspaper, the writer suggested that the pres¬ 
ence of gill slits in the human embryo may be 
used by some individuals as evidence that the 
embryo is not yet human, thus justifying abor¬ 
tion. 35 The famous Dr. Benjamin Spock, in one 
of his books, contributed to the continuance of 
the recapitulation myth: 

Each child as he develops is retracing the 
whole history of mankind, physically and 
spiritually, step by step. A baby starts off in 
the womb as a single tiny cell, just the way 
the first living thing appeared in the ocean. 
Weeks later, as he lies in the amnio tic fluid 


of the womb, he has gills like a fish. 36 (Em¬ 
phasis added) 

Baldwin, in his book on comparative biochemis¬ 
try, makes the following statement: 

The mammals, for instance, had fish-like an¬ 
cestors, and early in its development the mam¬ 
malian embryo actually possesses gill slits like 
those of a fish. . . 37 (Emphasis added) 

In view of the evidence presented previously, 
these quotations from Frazier and Smith, Spock 
and Baldwin are clearly erroneous and mislead¬ 
ing. The perpetuation of such untruth, in the 
light of modern embryology, is truly incompre¬ 
hensible. 

In most of the more recent college textbooks 
which I have examined, the authors are careful 
to avoid a direct adherence to Haeckel’s con¬ 
cepts, yet they do not divorce themselves en¬ 
tirely from his basic premise. For instance, Weisz 
stated that “recapitulation in the Haeckelian 
sense simply does not occur; the embryonic 
stages of given animals do not repeat the adult 
stages of other animals.” 38 Yet, he then claimed 
that since these “similarities . . . are consequences 
of common ancestors, they may indicate degrees 
of evolutionary interrelationships among ani¬ 
mals.” 39 

Hickman and Hickman stated that “we can 
scarcely believe that mammalian embryos re¬ 
trace vertebrate evolutionary history. . . .” 40 Yet 
a few lines earlier they wrote: 

. . . similarities can only be explained as an 
indication of common vertebrate ancestory. 
Embryonic development is thus a record, 
although a considerably modified one, of 
evolutionary history. 41 

Nason cautioned that “In some instances the 
sequence of events in the ontogeny of a body 
part is the reverse of its known phylogenetic his¬ 
tory.” 42 But on the preceding page we find the 
following: 

Such evidence [gill pouches] clearly implies 
that terrestrial vertebrates have evolved from 
aquatic forms with functional gills. ... In 
certain respects, ontogeny during the em¬ 
bryonic state reflects or repeats phylogeny 
in a modified way. 43 

The differences between what these authors 
actually accept and what Haeckel taught are not 
at all clear; but the desired implication (i.e., 
evolution) remains the same. If any differences 
do exist, they are so slight as to be insignificant 
insofar as the influence of these misconceptions 
on young minds is concerned. 

Haeckel’s concepts were actually twofold. First, 
“‘ontogeny recapitulates phylogeny’”; and sec¬ 
ond, “ ‘phylogeny causes ontogeny’.” 44 While most 
modern authors have rejected the second con¬ 
cept, the first seems to be too deeply imbedded 
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in evolutionary thinking to be uprooted. Even 
the world-famous geneticist Dobzhansky clings 
tenaciously to this doctrine when he writes: 
This co-called biogenetic law is no longer 
credited in its original form. And yet embry¬ 
onic similarities are undeniably impressive 
and significant. . . . But why should it [human 
embryo] have unmistakable gill slits unless 
its remote ancestors did respire with the aid 
of gills? 45 (Emphasis added) 

In spite of the fact that no functional gills 
ever exist in the mammalian embryo (which 
Dobzhansky 46 and others readily admit) and 
that these pharyngeal bars develop into struc¬ 
tures having nothing to do with respiration, 
these men continue to refer to these ridges and 
grooves as “gill slits” or “gill arches.” And, while 
denying that recapitulation occurs, they boldly 
state that these arches clearly demonstrate man’s 
aquatic origin. In spite of the fact that the 
sequence of events in embryological develop¬ 
ment is often the reverse of that assumed for 
evolution, the authors continue unjustifiably to 
inject “evolutionary” significance into embry¬ 
ology. 

Conclusions 

It is my feeling that many of today’s scientists 
are guilty of the same crime as Haeckel; i.e., 
“fitting the facts to the theory.” 47 This error 
likely results from a “blind acceptance of the 
evolution-doctrine,” 48 as Oppenheimer accused 
Haeckel. 

It seems that having first assumed evolution 
to have occurred, the data are interpreted to fit 
the assumption. By circular reasoning, embry¬ 
ological data are then cited as evidence for 
evolution. Emphasis is placed on certain select¬ 
ed structures or sequences of development 
which fit evolutionary dogma; while dissimilari¬ 
ties and reversed sequences are ignored. 

I am in agreement with the geneticist Tinkle 
who succinctly declared, “Science should con¬ 
sider all the facts.” 49 
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IS A FIXED CHRONOLOGY OF EGYPT BACK TO c. 2000 B.C. MISTAKEN? 

Donovan A. Courville* 

Scientists should always check the reliability of their instruments. Examples of what happens 
from failure to check are well known. At one time several astronomers believed that they had 
found rings around some of the outer planets besides Saturn, but an optical defect in their tele¬ 
scopes was involved. Again, Huxleys “Bathybius” arose from a flaw in techniques. 

Creationist scientists use Scripture as an instrument, so to speak. Scripture is taken to be reliable. 
If any error was found in Scripture, then some doubt could be cast on other parts. This would be 
especially true were errors to be found in the historical and chronological parts of Scripture. 

Such errors have been claimed, on the grounds that the chronology of Scripture disagrees with 
other chronologies, especially that of Egypt , which many claim has been determined by astronomi¬ 
cal methods. It is shown here that there is abundant reason to believe that the Scriptural chron¬ 
ology is valid, and that chronologies which disagree are really based, not on astronomy, but on 
questionable assumptions. 


Introduction 

According to current views on archaelogy, the 
chronology of Egypt is regarded as “astronomi¬ 
cally fixed” to a date c. 2000 B.C. for the begin¬ 
ning of the Xllth Dynasty and again at c. 1580 
B.C. for the beginning of Dynasty XVIII. Chro¬ 
nology for the intervening and subsequent 
periods are then set to meet the demands of such 
fixation as needed to meet certain proposed 
synchronisms. 

With Egyptian history thus fixed, incidents in 
Scripture, such as the Exodus, the Oppression 
and the Conquest, are given positions in Egyp¬ 
tian history which are based on either (1) an 
acceptance of the 480-year period between the 
Exodus and the fourth year of Solomon (I Kings 
6:1), or (2) a rejection of this figure in favor of 
a date for the Exodus about 150 years later to 
allow recognition of Rameses II as the pharaoh 
of the Oppression. 

Many discrepancies rise between details pro¬ 
vided in Scripture and interpretations of archae¬ 
ology required by either of these placements of 
the Exodus. The writer has gleaned a list of over 
25 such discrepancies, which are either in direct 
contradiction to Scripture, or which lead neces¬ 
sarily to acceptance of views which compromise 
the Scriptural accounts. 

Until recently, scholars were certain that the 
chronological figures of Scripture for the reigns 
of the Hebrew kings could not be interpreted to 
make any sense. This situation was taken as 
evidence for the undependability of the chro¬ 
nological figures of the Old Testament generally. 
With the re-examination of these data by Thiele, 1 
these problems have been clarified to the satis¬ 
faction of most scholars. Thus this basis for con¬ 
troverting the dependability of Biblical figures 
on chronology has been eliminated. 
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However, in spite of this development, scholars 
holding to the XIXth Dynasty setting of the 
Exodus must reject the 480-year period of I 
Kings 6:1 as correctly defining the interval from 
the Exodus to the fourth year of Solomon. On 
the other hand, the placement of this incident in 
the XVIIIth Dynasty, as held by many conserva¬ 
tive Bible scholars, also raises questions of con¬ 
siderable magnitude. The belief is now almost 
universal among scholars that there is no further 
rational hope of demonstrating harmony between 
these two sources by either placement of the 
Exodus. 

The roots of this problem lie far deeper than 
realized by many scholars who are attempting 
to retain an unqualified confidence in the author¬ 
ity of Scripture, particularly as it pertains to the 
Genesis account of creation. For, if it is true 
that there are errors and inaccuracies of such 
number and of such magnitude in the later 
Scriptures, then how dependable are these ac¬ 
counts, far back in the prehistoric period? 

This situation evidently remains a major prob¬ 
lem in the thinking of many Bible scholars who 
have felt compelled by the evidence to accept 
some modifications of the creation account. 
Popular among such is the modification which 
would assume that the God of Scripture used 
“evolution” as His method of creation. However, 
that view negates such a large fraction of Scrip¬ 
ture that little of significance is left to its religi¬ 
ous message. The problem of the veracity of 
these claims of error and inaccuracy in Scripture 
in its historical and chronological teaching is thus 
one of first importance in arriving at a truly 
defensible answer to the problem of life origin. 

The writer contends that the conflict between 
Scripture and archaeology is not a conflict be¬ 
tween Scripture and the facts of archaeology; it 
is rather a conflict between Scripture and the 
“authoritative” interpretations of the obscure 
evidences of archaeology, just as is so true for 
the conflict between Scripture and interpreta¬ 
tions of geology. 
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There is no genuine basis for presuming that 
the teachings of Scripture must be modified to 
meet these interpretations, but there is abundant 
evidence for the faulty and erroneous interpre¬ 
tations of archaeology. It is the writer’s further 
contention that the facts of archaeology are being 
interpreted on the basis of premises that have 
never been established as valid. These interpre¬ 
tations are no more certain than can be shown 
for the premises on which the interpretations 
rest. 

It is the very foundation premises of archae¬ 
ology that require re-examination as to their 
validity. When this is done, it will be found that 
the facts of archaeology are susceptible to an 
altered interpretation, within the limits of such 
altered premises, which confirm the reliability 
of the Old Testament Scriptures to a degree 
far beyond anything previously recognized. 

Need of Corrections, Evidence Source 

It has been the aim of the writer in his re¬ 
cently published work under the title The 
Exodus Problem and Its Ramifications 2 to: 

(1) point out the insecurity of certain basic 
premises of archaeology, 

(2) review the pertinent facts of archaeology 
in terms of the corrected premises, 

(3) demonstrate that when this is done, har¬ 
mony is attained between Scripture and the 
pertinent facts of archaeology, 

(4) demonstrate that at the same time numer¬ 
ous difficulties that characterize the current 
views, but which are unrelated to Scripture, are 
eliminated simultaneously, and 

(5) show that all this is accomplished with¬ 
out the disregard of any established synchronism 
among the peoples of antiquity; rather, numerous 
anachronisms are eliminated and a whole new 
series of synchronisms appear that have not been 
previously recognized. 

It is not feasible to encompass the evidence in 
support of this range of accomplishments in 
this article. The present discussion is limited to 
a demonstration that a major error has been 
made in setting up the traditional chronology of 
Egypt, leading to similar errors in the chro¬ 
nologies of other peoples of antiquity whose 
chronologies are tied to that of Egypt. The error 
has been in the acceptance of a chronological 
structure as “astronomically fixed,” which repre¬ 
sents an actual gross expansion of the time period 
involved. The net result has been that of setting 
the incidents of Scripture against totally errone¬ 
ous backgrounds; the discrepancies are then be¬ 
ing pointed to as examples of errors or inaccura¬ 
cies in Scripture. This situation holds until one 
reaches a relatively late date in Old Testament 
history. 3 


Even Bible scholars, who are attempting des¬ 
perately to find solutions to these problems, have 
assumed that it is impossible to alter the conven¬ 
tional chronology of antiquity to the degree 
needed to restore harmony without introducing 
far greater difficulties than those now recognized. 
This conclusion is here challenged . 

The term “astronomically fixed dates” is a 
deceptive one. To be sure, astronomical data are 
used in the method for arriving at these dates, 
but the premises on which the interpretations 
depend are open to the most severe sort of criti¬ 
cism. 4 

In the limited space available, it is proposed 
to show here, by means of scientifically recog¬ 
nized principles, that a gross error has been 
made in setting up this chronology, and that the 
error is in the direction of a grossly expanded 
structure. It must be left for subsequent discus¬ 
sions, or to reference to the writer’s more com¬ 
plete work, for data on the manner in which such 
a condensation can be attained. 

Error of “Pottery Dating Scheme” 

The error can be traced to the use of the dating 
method which is known as the “pottery dating 
scheme.” This dating method and the manner 
in which it was devised can be described briefly. 

In ancient times, particularly in Palestine and 
in Mesopotamia where stone for building is 
scarce, constructions of buildings or walls were 
of sun-dried mud brick. Unlike stone, when a 
structure was destroyed for any reason whatever, 
bricks were not conveniently reusable. It was 
easier to simply level off the ruins and make the 
new construction on top of the old. Sometimes 
dirt was brought in to cover the ruins, some¬ 
times not. In any case, the repetition of this 
practice over centuries and millenniums resulted 
in the formation of mounds at the sites of ancient 
occupation. 

When archaeologists dig into such a mound, 
remains of past occupations are found in reverse 
order of their existence. Hence these occupation 
levels have a significance in terms of the relative 
chronology of the site. A relative chronology is 
gained since archaeologists deduce that any 
given occupational level is older than the one 
above it and younger than the one below it. Thus 
a sequence of levels may be recognized. But a 
sequence is not a chronology unless the various 
points in the sequence can be defined in terms 
of some scheme for expressing elapsed time in 
years from some common definable date. 5 

The B.C. time scale is such a scheme. But this 
scale was not devised until centuries into the 
Christian era. Hence dates in Bible history are 
given in terms of elapsed time from some stated 
incident or in terms of the year in the reign of 
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a given king. The same method was adopted by 
ancient historians. 

Unfortunately, not a single written inscription 
has been found in a definable level of a Pales¬ 
tinian mound which provides an unequivocal 
clue as to the date to be assigned in terms of the 
ruling king at the time. Such data are not avail¬ 
able until very late in Palestine history. Thus the 
assumed dates for these levels have been de¬ 
duced necessarily by other methods—methods 
that are susceptible to error at every turn. 

It was in an effort to overcome these difficulties 
that the pottery dating scheme was devised. 
Credit for the origin of the scheme is given to 
Petrie. The scheme was corrected and refined 
by subsequent investigators. 

The idea behind the pottery dating scheme 
was to observe the changes in pottery types as 
one digs downward (moves backward in time) 
in a mound site. By such a method, it was theo¬ 
retically possible to set up a pottery index by 
which a level in one mound could be correlated 
in time with a level in other mounds which re¬ 
vealed the same pottery types. But unfortunately, 
as with the setting up of the fossil index for a 
similar purpose in geology, no single mound 
was ever found that contained all of these 
pottery types uncovered in various mounds in 
Palestine. 

Hence to gain a complete sequence, types 
were inserted into the sequence from various 
sites, the positions being deduced from recog¬ 
nizable types found below and above. But in so 
doing, the pottery index no longer represented 
necessarily a sequence; since proponents as¬ 
sumed that two types of pottery could not be in 
use contemporarily in different mound sites, an 
assumption which cannot be proven, and which 
would be open to severe question according to 
common sense reasoning. 

If this weakness in the scheme is called to the 
attention of an archaeologist, he will defend the 
system as having eliminated, by other methods, 
any but minor errors. The common method for 
making such a check is based on the occasional 
find in Palestine mound levels of pottery items 
and other objects which can be dated to the 
reign of a given Egyptian king or at least to a 
given dynasty of kings. Similar finds have been 
made of items from other areas, such as Greece 
and Crete. 

But this reply only moves the problem back 
an additional step. If one asks how the dates of 
the kings and dynasties of Egypt are known to 
permit such usage, the answer is given that cer¬ 
tain dates have been “astronomically fixed.” 
Then, from these fixed dates, dates for the inter¬ 
vening kings and dynasties can be calculated 
with no more than minor possible errors. 


This answer is usually sufficient to suppress 
any further questions, since those who accept it 
infer that dates thus determined are not suscep¬ 
tible to alteration, except as one presumes to be 
able to show that the movements of the heavenly 
bodies cannot be depended upon for constancy. 

As noted previously , this is the point that is 
challenged by the writer. The basis for this 
challenge has no relation to the constancy or 
inconstancy in the motions of the heavenly 
bodies. It is rather on the basis that the premises 
used in the interpretation of data have never 
been established and can be shown to be suscep¬ 
tible to severe question as to their validity. 

The aim of this discussion is to demonstrate, 
by means of acceptable scientific method, that in 
spite of the pretentious nature of the label, the 
acceptance of the results from this dating method 
has led to a gross error in setting up the chro¬ 
nology of antiquity and that the error can be 
traced to the use of this method which does not 
merit the confidence placed in it. 

Principles of Reasoning Considered 

There is a scientific principle that has been 
used to great advantage in many different dis¬ 
ciplines for arriving at truth. It has been used 
to excellent advantage in providing impressive 
support for creationism. This principle may take 
either of two forms which may, at first glance, 
seem to be unrelated but which are in reality 
but two forms of the same principle. One may 
state the principle thus: the greater the amount 
of disparate (dissimilar or unrelated) data that 
can be brought to bear in support of a given 
theory, the greater is the probability of its cor¬ 
rectness. 

It follows that when an enormous amount of 
such unrelated data can be brought to bear, as 
has been done in support of the creation account 
of origins, this theory approaches a demonstra¬ 
tion of its correctness. As with the asymptotic 
curve of mathematics, which approaches closer 
and closer to a straight line but which never 
touches the line theoretically, so perhaps the 
Bible account of creation must remain unproven, 
from a scientific standpoint, in spite of this mass 
of supporting evidence. 

However, the principle may be stated in an¬ 
other manner which applies to the problem of 
recognizing an error of reasoning rather than 
providing support for a theory. For this purpose, 
the principle may be stated thus: an error of 
reasoning may sometimes become apparent from 
the consistency of the inconsistencies that result 
upon application. 

To illustrate, let the reader imagine himself 
driving along a country road looking for a spe¬ 
cific location, which for brevity of reference 
might be called place X. After some difficulty 
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in locating X, information is requested of a gas 
station attendant as to how to get to X. The 
attendant tells you to continue straight ahead, 
take the fourth road to the right , and proceed 
about one-half mile to place X. 

With complete confidence in the veracity of 
the instructions provided, you continue down 
the road. But the first road turns off to the left; 
there is no road turning off to the right. And 
the roads continue to turn off to the left; there 
are no roads turning to the right. With each 
successive discrepancy, your suspicion grows 
that the station attendant made a mistake. When 
the two mile road and three mile roads also turn 
only to the left, your suspicion reaches a point 
of virtual certainty. 

How could this be verified or negated? You 
could return to that fourth road that turned to 
the left and drive down the road about half a 
mile. If location X was found, what deduction 
could be made relative to the instructions pro¬ 
vided by the gas station attendant? How much 
additional data would it take to convince you 
that your deduction was correct? It is to be 
noted clearly, that the reason for the mistake 
could not be deduced. One can deduce that a 
mistake was made and you can define clearly the 
nature of the error. 

Now, this same principle can be applied to 
the problem of claimed discrepancy between 
Scripture and archaeology which has led many 
people to deduce that Scripture is not depend¬ 
able, since it contains numerous errors and in¬ 
accuracies in its historical details. 

Application to Reports of Jericho 

Archaeologists are in virtual agreement. They 
claim emphatically: ‘most certainly, there are 
major errors and inaccuracies in Scripture in its 
historical phases.” Truth value for this claim 
is based supposedly on archaeological reports of 
investigations at the various Palestinian sites that 
involve Biblical history. Archaeologists will also 
caution that Scripture was not reduced to writing 
until centuries or millenniums after the incidents 
occurred, hence discrepancies should be ex¬ 
pected, since it is very reasonable to suppose 
that in the oral transmission of the accounts over 
such an extended period, the introduction of 
such errors is inevitable. 

But is there an alternate interpretation to the 
reports of archaeologists? One could read re¬ 
ports about Jericho. Jericho was the first target 
of the Israelites in their conquest of Palestine 
after crossing the Jordan. The Scriptural account 
(Joshua 6) contains a number of details which 
could be found archaeologically if the accounts 
are dependable. The reader should note care¬ 
fully that no assumptions are made at this point 
as to the dependabliity of these details. 


According to the account, a selected fraction 
of the Israelite army marched around the city 
once each day in silence for six days. On the 
seventh day, they made the circuit seven times. 
With the completion of the seventh circuit the 
people shouted, the priests blew their trumpets, 
and the walls fell flat down the sides of the 
mound so that each man in the army could move 
into the city from his position in the circuit. The 
city was destroyed and burned. A curse was 
pronounced on the one who should attempt to 
refortify the site, the abortive attempt to be at 
the cost of the lives of the two sons of the at¬ 
tempting rebuilder. Such an attempt by Hiel 
in the days of King Ahab is reported in later 
Scripture (I Kings 16:34). 

The detail relative to the fallen walls is most 
unique. The normal procedure for conquering 
a walled city by an enemy is not by tearing down 
the entire city wall but rather by concentrating 
efforts on one or a few of the more vulnerable 
points such as at the city gate. Only occasionally 
is a destruction of a city marked archaeologically 
by evidences of total burning. A further detail 
of significance is the statement indicating that 
the city was not to be rebuilt for a significant 
period of time. Hence if the Scriptural account 
is altogether correct in these details, the city 
level meeting the first two of these unique de¬ 
tails should be followed by evidence of a pro¬ 
longed hiatus of occupation, and evidences of 
the later abortive attempt at refortification. 

Actual Findings Confirm Scripture 

What, then, do archaeological reports on the 
site of Jericho contain? Evidence for the fallen 
walls was observed by early investigators. A con¬ 
certed attempt to examine the mound was made 
by John Garstang in the 1930 ? s. 6 He rediscovered 
the evidence for the fallen walls and this evi¬ 
dence was photographed by him and by subse¬ 
quent investigators. True to the Scriptural ac¬ 
count, the evidence revealed clearly that the 
walls fell outward. 

Scholars were skeptical. There was no room 
in their thinking for the concept of interference 
of a Supreme Being in the affairs of men as 
comprised the basis for the report in Joshua: 
the walls must have been undermined from the 
outside by a conquering army. 

Garstang returned to the site and reexamined 
the footings of those walls. He found the founda¬ 
tions tilted outward at a rakish angle but with 
no evidence of undermining. The walls must 
then have been shaken down by an earthquake! 

But there was the evidence of a total and 
violent burning of the city to be accounted for. 
Evidence was found indicating that brush had 
been brought in from outside the city to add 
to the conflagration, leaving ash heaps as deep 
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as five feet in places. This burning was certainly 
intentional, not accidental as from an earth- 
quake. 

The destroyed city was the latest fortified city 
to occupy the site, also in agreement with Scrip¬ 
ture. There were evidences of occupation in an 
unwalled area at a much later time, but this only 
confirmed the attempt by Hiel to rebuild the 
city. There were also evidences of a revetment 
type wall belonging to this later period, but no 
evidences for a reconstruction of the city walls 
or gates. 

On the basis of evidence found in graves from 
an adjoining area, Garstang deduced a date c. 
1400 B.C. for the destruction of the city, which 
date was in agreement with an Exodus dated 
c. 1445 B.C. as demanded by the statement in 
I Kings 6:1. While most scholars of this era seem 
to have been convinced that there was no way 
to avoid the identification of the fallen walls 
and the destroyed city with the account in 
Joshua, the more widely accepted date for the 
Exodus demanded a date for the Conquest in 
the mid-thirteenth century B.C. The remaining 
controversy was thus over the date to be as¬ 
signed to the evidence, not to its identification. 7 

To settle this problem, a further investigation 
was carried out in the 1950’s under the direction 
of Miss Kathlene Kenyon. 8 A reexamination of 
the pottery in association with the destroyed 
city led to a necessary revision of Garstang’s 
date. On the basis of the then more refined pot¬ 
tery index, the pottery in association with the 
destroyed city was found to be datable to the 
twenty-first century B.C., 600 years or more prior 
to the era of Joshua! 

The logical deduction would have been to 
suspect that the dates assigned to the pottery 
index types had been misdated. But such an 
admission was out of the question since the 
chronological structure had been “fixed astro¬ 
nomically,” and such a redating was considered 
impossible. 

There was also the problem of accounting for 
the fact that this destroyed city was the latest 
city on the mound. If this belonged to the era 
2100 B.C., then what happened to the remains 
of the city destroyed by Joshua? Did the Israel¬ 
ites carry these remains off to some distant spot 
and bury them to confuse any one who might 
later examine the mound? At this point the 
reader can begin to understand the lengths to 
which leading archaeologists will go to avoid 
the obvious, if they do not want to believe the 
obvious. 

It was proposed, and is still accepted by archae¬ 
ologists, that the remains of this 600-plus years 
of occupation have been washed off the mound 
by rain. But if this were the case, then the 


remnants of that 600 years should be apparent 
from an examination of the sides of the mound. 
Even if one assumes that the mud bricks had 
deteriorated again into soil, there should at 
least be evidences of the indestructable pottery 
remnants. Intensive investigations have failed to 
reveal any such evidence. 

And if the mud bricks were still apparent from 
walls dated 600 years earlier, then how does one 
explain the absence of such bricks for the period 
600 years later? Commenting on this enigma, 
G. E. Wright, then editor of the Biblical Archae¬ 
ologist journal, wrote: 

... It is unfortunate though true, that these 
results antiquate most of the recent treat¬ 
ments of the problem of the conquest of 
Canaan. We now have to say that we know 
practically nothing, from an archaeological 
point of view, regarding Joshua’s conquest of 
Jericho. The evidence is too scanty for us 
to know when it was or the nature of the city 
conquered. An inference would be that what¬ 
ever was there at the time was not the impos¬ 
ing city which we had previously envisioned 
from the earlier excavations. The radical de¬ 
nudation of the site and the failure to find 
the expected materials washed down the 
slopes of the mound are very puzzling facts 
indeed. If the settlement there in Joshua’s 
time had a fortification wall at all, it would 
almost have to have been a re-use of the last 
Middle Bronze Age bastion, though of such 
re-use there is no evidence 0 ( Emphasis 
added) 

In terms of the illustration on road directions, 
the reader is at the point where the first road 
does not turn off to the right as expected from 
the directions given, but rather in an opposite 
direction. In the case at hand, evidences cor¬ 
roborate each of the unique details provided in 
Scripture and were so recognized by earlier in¬ 
vestigators, but the date demanded by popular 
chronology is centuries too early. Thus there is 
a basis for an initial suspicion that a mistake has 
been made in assigning dates to the various pot¬ 
tery types in the pottery index. But at this point, 
there is only a suspicion, so attention will now 
be directed to the site of ancient Ai. 

Attention to Reports on Ai 

Ai was the second target of the invading 
Israelites. Again, from the Biblical account, there 
are several details that could be found archae- 
ologically. According to the account, the city 
was a walled city (for it had a gate), 10 and its 
destruction as a walled city was so thorough that 
it was to remain a “heap” forever. 11 The date 
for the destruction of Ai, as indicated by the 
associated pottery should be the same as for the 
destruction of the Jericho site. 
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Archaeological research of the site revealed 
the heap of rocks. The reports actually empha¬ 
size the uninteresting nature of the investigations 
of the rock heaps in contrast to the more interest¬ 
ing investigations of neighboring sites. 12 As at 
Jericho, so at Ai, the evidence of a later occupa¬ 
tion was found, but in an area which had not 
again been refortified. The pottery in association 
with the destroyed city is of the same era as 
that of the destruction at Jericho (late Early 
Bronze), 13 though specific dates cannot be de¬ 
fended in either case. The reader is now at the 
point corresponding to the second road turning 
to the left, rather than to the right. Thus sus¬ 
picion grows that a mistake has been made in 
the assumption of a fixed chronology, and that 
the difficulty lies in a misdating of the pottery 
types in the pottery index. 

In fact, at this point in his investigations, the 
writer directed an inquiry to a leading Biblical 
archaeologist as to why no serious consideration 
was being given by archaeologists to the possi¬ 
bility that the real difficulty lay in misdating 
of pottery. The archaeologist explained that 
while such a solution might solve the problems 
at Jericho and Ai, this was not true at other sites 
in Palestine. So, again there is only a suspicion 
of error, but attention will now be shifted to the 
site of Shechem to see whether or not this in¬ 
consistency remains consistent. 

Attention to Reports on Shechem 

According to Judges 9, Abimelech, son of 
Gideon the previous judge, murdered all save 
one of his 70 brothers and usurped the judge- 
ship. Abimelech lived at Shechem. The people 
of Shechem revolted at his method of securing 
the judgeship. 

Abimelech retaliated by raising an army, 
slaughtering the people who were working out¬ 
side the city walls in the fields and besieging the 
city, since the gates had been closed against him. 
Defense of the city gate was assigned to a group 
of men who took positions in a tower adjacent 
to the gate, evidently to enable them to hurl 
stones down on anyone who attempted to force 
the gate entrance. 

Eventually, the men in the tower were no 
longer able to hold the defense and fled, with the 
people still inside the city, to "an hold of the 
house of the god Berith.” The roof of the hold 
was burned down over the heads of those taking 
refuge there, and the city was completely de¬ 
stroyed. (Destruction was evidently by fire since 
this was the stated method for gaining entrance 
through the city gate and in gaining entrance to 
the hold in the conquest of the neighboring city 
of Thebez.) 

And what do the reports of the archaeological 
research of the site contain? One of the early 


discoveries was that of a massive building with 
walls seventeen feet thick at the extant founda¬ 
tions. Evidences of cult objects in the court made 
imperative an identification of the massive struc¬ 
ture as a temple. Some of the investigators ob¬ 
jected; temples were not erected with walls 
seventeen feet thick; the structure must have 
been an internal fortification of some sort. The 
director of the investigations was adamant in his 
contention. He wrote in his report: 

Consequently, there seems to be no need 
for further quibbling. The evidence from the 
court shows that two sacred standing stones 
and an altar are almost as old as the building 
itself. It is therefore a temple, and originally 
built as a temple. 14 

But there was the enigma of the seventeen-foot 
thick walls. The answer to the enigma was found 
in the Scriptural account which referred to a 
structure that was "an hold” as well as being a 
"house of the god Berith.” The agreement with 
this most unusual detail led the director to main¬ 
tain as a "must” the identification of this massive 
structure with that of the Abimelech story, a 
view that was retained through most of the 
period of excavations at the site. 

However, other investigators did not agree 
with this deduction. Investigators in the area of 
the city gate and tower had observed evidences 
of violent destruction by burning, datable to the 
tenth century B.C., and again in the sixteenth 
century, but no such evdience at any point be¬ 
tween these dates. There was rather a smooth 
transition across the area to be assigned to the 
twelfth century which, by Bible chronology, must 
be assigned to Abimelech. 

The evidence consisted of fourteen successive 
floors, beginning long before the twelfth century 
and continuing to a point much later, yet with no 
indications whatever of any such disturbance 
as that.expected from the Abimelech story. 15 

With the discovery of additional evidence that 
the massive structure could not have survived 
to the era assigned archaeologically to Abime¬ 
lech, and with the finding of evidence at several 
locations on the mound of violent burning and 
datable also to the sixteenth century, there was 
no choice but to abandon the identification of 
this massive structure with that in the account 
of Abimelech; an identification which had been 
regarded as a "must,” because there was agree¬ 
ment in such a remarkable manner with details 
of Scripture. Yet according to leading archae¬ 
ologists, evidences of violent destruction must be 
assigned to this earlier era and attributed to the 
Egyptians. 

. . . The tower was violently destroyed and 
the guardroom filled with burned brick, char¬ 
coal, broken jars, dishes and rubbing stones 
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for grinding grain, pestles and the bones of 
at least three different people, all mixed in 
wild disorder, so that little could be pieced 
back together again. The pottery dates from 
the period called “Middle Bronze IIC”; it 
is clear that the destruction was a very violent 
one and the evidence points to the Egyptians 
as the cause. 16 

This situation forced the placement of the 
Abimelech story at a point archaeologically 
where there were no evidences of destruction in 
the tower area. This placement also left the 
investigators with virtually nothing to represent 
the rebuilding of the city by Jeroboam as stated 
in I Kings 12:25 . 17 As at Jericho and as at Ai, the 
evidences corroborated details provided by 
Scripture, but these evidences must be dated 
centuries earlier according to leading archae¬ 
ologists. 

The reader is now at what corresponds to the 
third road in the illustration on road directions, 
a third inconsistency which is consistent with the 
suspicion that the dates assigned to the pottery 
types of the pottery index are in gross error. Sus¬ 
picion of such an error increases. So attention 
will now be given to the site of Samaria. 

Attention to Reports on Samaria 

The point of interest at the Samaria site is the 
reference in I Kings 16:24 about King Omri of 
Israel who bought a hill from Shemer and built 
his new capital on the site, calling it Samaria 
after the name of the previous owner. The inci¬ 
dent is of particular interest archaeologically, 
because one might infer that the capital was 
built on a previously unoccupied site, since it 
is doubtful that Shemer owned an entire city. 

If such reasoning is valid, then the lowest 
evidences of occupation should be datable to 
the early ninth century B.C. The pottery asso¬ 
ciated with the lowest occupation should then 
be that of the ninth century, and should serve as 
a check on the accuracy of the dates assigned to 
pottery types in the pottery index. 

Investigators at the site, however, quickly ran 
into trouble. 18 Foundations of recent structures 
were laid so deeply into the soil that there were 
no definitive archaeological levels that could be 
recognized. Also, the area was being used agri¬ 
culturally and had been plowed and replowed so 
that items from all levels were found even at the 
surface. The situation, nevertheless, was not 
hopeless. On the basis of the pottery index, pot¬ 
tery types comparable to the oldest in the index 
should be like that datable to the early ninth 
century elsewhere, if the types had been cor¬ 
rectly dated. This position was stated in the 
reports of the investigations and all questions as 
to the validity of the index for dating purposes 
were eliminated. Or were they? 


As other scholars examined this pottery, some 
significant questions were raised as to the cor¬ 
rectness of these datings to the ninth century. 
Albright, as informed an archaeologist as any 
then living, examined an intact vase from the 
excavations and was obliged to assign it a date 
in the eleventh century B.C. 10 As for the sherds, 
some of these were dated as far back as the 
thirteenth century! It would seem that there was 
a signicant amount of “wishful thinking” in the 
assignment of the dates as reported. 

Because of these developments, I Kings 16:24 
was reinterpreted to mean that King Omri did 
not purchase an empty hill, but a hill with a 
“small village on it.” However, doubt was cast 
on the validity of this interpretation. Eventually, 
some foundation blocks from the lowest city 
were found still in their original position. 20 The 
masonry was of an unusual type, examples hav¬ 
ing been noted at several other places. Unfor¬ 
tunately, in most cases, the masonry could not 
be dated since there were no associated pottery 
remnants. But in one case it could be dated, 
namely at Ras Shamra, where the same peculiar 
masonry type could be dated to the thirteenth 
century! 

Four inconsistencies in the matter of dating, 
all consistent with the deduction that the dates 
assigned to the pottery index are in gross error, 
have been identified. Dating of materials at the 
cities of Jericho, Ai, Shechem, and Samaria has 
been questioned. And since dates were assigned 
on the basis of correlation with a chronological 
structure regarded as “astronomically fixed,” it 
follows that a mistake has been made in the ac¬ 
ceptance of such dates as final and that the 
method of dating does not merit the confidence 
placed in it. 

Still Further Examples of Errors 

I will now provide still further examples which 
will place the suspicion of dating errors accord¬ 
ing to the “pottery dating scheme” on the level of 
virtual certainty. The case of the chronology of 
the Hittites will serve as an additional example. 

According to Scripture, the Hittites lived in 
the area of Hebron, south of Jerusalem, from 
the time of Abraham (Gen. 25:9, 10). Early 
scholars had denied the very existence of the 
Hittite people, since no evidence had been found 
for their existence from the era assigned to Abra¬ 
ham in the Twelfth Dynasty, and no reference 
to such a people had been recognized in the 
ancient inscriptions. Later, however, people 
known as the Hatti were identified in the As¬ 
syrian inscriptions, and as the Kheta in the 
Egyptian inscriptions were also identified indeed 
as the missing Hittites of Scripture. 

But the discoveries caused a severe enigma; 
the Hatti and the Kheta belonged to an area far 
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to the north of Palestine, which is now known as 
Asia Minor (Anatolia). 

Since it is not known what the Indo-European 
people called themselves before migrating into 
Anatolia, the Hatti of the Assyrian inscriptions 
and the Kheta of the Egyptian inscriptions must 
refer to the composite people that resulted from 
the Indo-European people absorbing the name 
and culture of the non-Indo-European race. The 
mistake in interpretation was in the failure to 
recognize that the non-Indo-European people 
were the Hittites of Scripture who had recently 
been driven out of Palestine at the time of the 
conquest under Joshua. 

Since there was not a shred of evidence to 
indicate that the “Hatti” had ever occupied so 
much as a square foot of territory in Palestine, 
the identification of this people with the Biblical 
Hittites presented a severe enigma. Gurney 
referred to this enigma in the following words: 

We now have to deal with the paradoxical 
fact that, whereas the Hittites appear in the 
Old Testament as a Palestinian tribe, increas¬ 
ing knowledge of the history of the ancient 
people of Hatti has led us even farther from 
Palestine, until their homeland has been dis¬ 
covered in the heart of the Anatolian pla¬ 
teau. ... 

The presence of the Hittites in Palestine 
before the Israelite conquest thus presents a 
curious problem. So far from explaining it, 
all our accumulated knowledge of the people 
of Hatti has only made it the more per¬ 
plexing. 21 

A still further perplexity became apparent 
from attempts to set up a tentative chronology 
of the Hittites. A list of their kings could be 
synthesized which represented a period of about 
700 years. The beginning date of the list of Hit- 
tite kings was set at c. 1900 B.C. to agree with 
Scripture for the time of Abraham, but without 
reference to the enigma noted above. This called 
for a demise of the Hittites c. 1200 B.C. But 
strangely, historical references to the Hittites 
continued to appear, both in Scripture and in the 
secular inscriptions. But there was no known 
history of the people for the next 500 years, only 
evidences of their existence and of their culture 
to reappear after this lapse of time. Ceram com¬ 
mented on this odd situation thus: 

As we climbed back to the expedition’s 
camp, we talked about the mystery of this 
strange survival of a cultural form. . . . 

At this point there is a great gap in our 
knowledge of history. Those 500 years be¬ 
tween 1200 B.C. . . . and about 700 B.C., 
when the last Hittite city-states were ab¬ 
sorbed by the Assyrian Empire, are at present 
quite obscure to us. It is very rare indeed 
for an empire to break down while the cul¬ 


ture goes on persisting. . . . for 500 years 
among isolated racial groups surrounded by 
extremely different peoples and exposed to 
numerous alien cultural influences. 22 

The solution to these enigmas becomes crystal- 
clear when it is recognized that this non-Indo- 
European race were the Hittites of Scripture 
recently driven out of Palestine by the Israelites 
(Exodus 23:28; Joshua 3:10), only to have their 
name taken over by this Indo-European race. 
The Hittites of archaeology should thus be identi¬ 
fied as this composite race. Actually, it is now 
apparent that this people was a mixture of two 
peoples of distinct physical appearance. 

The Hittites of Anatolia should then be related 
chronologically to the post-conquest period with 
a beginning dated after c. 1400 B.C., not c. 1900 
B.C. This error has resulted in not only dating 
the Hittites this 500 years too early but also in 
erroneously dating all of the Chaldean dynasties, 
at least through the First Dynasty at Babylon. 23 
Since Hittite chronology is also tied to that of 
Egypt, this same error is also reflected in a 
grossly expanded chronology of the Nile area. 

If further examples are required, reference 
could be made to discovery of Greek writing in 
Egypt many centuries before it was found in 
Greece, 24 with the necessary recognition of an 
inexplicable gap of a multiplicity of centuries in 
Greek history. 25 A still further example is the 
placement of the XXIInd Egyptian dynasty, and 
those kings with Assyrian names, many centuries 
earlier than the era known to be characterized 
by the control of Egypt by the Assyrians. 

Conclusions 

This list could be notably extended. But why 
multiply the examples? An ample list has been 
presented of examples of consistency of the in¬ 
consistencies all pointing in the same direction, 
i.e., to an error in assigning dates which are 
centuries out of line with Bible chronology and 
the B.C. time scale. The surprising fact is not 
that discrepancies result from attempts to set 
the incidents of Scripture against the faulty 
background provided by such an erroneous chro¬ 
nological structure, but rather that it has been 
possible to conceal the error by means of claimed 
discrepancies in Scripture and by the use of so 
many “explanations” for difficulties that cannot 
be explained. 

Such unsound premises and faulty reasoning 
should have no place in scientific discussions. 
Except as this gross perversion of scientific 
method is corrected, the chronological phases of 
archaeology must eventually be recognized as de¬ 
serving no higher standing than mere scientism. 

In the illustration used, the suspicion of error 
could be supported by the simple procedure of 
driving down the fourth road to the left for half 
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a mile. When the location X was found, valida¬ 
tion of the suspicion of error was complete. 

With regard to some archaeological research, 
suspicion of error in dating has reached enor¬ 
mous proportions due to the multiplicity of exam¬ 
ples of a common inconsistency resulting from 
application of the premise of assumed “astro¬ 
nomical fixation of dates/' In contrast numerous 
unique details of Scripture were confirmed 
archaeologically. By following this clue, and 
devising an altered chronology of antiquity that 
is consistent with Scripture, all claims of error 
and inaccuracy in Scripture are simultaneously 
eliminated. Also a large number of other diffi¬ 
culties in the current views which are not related 
to Scripture are eliminated by the altered time 
scale. There is abundant evidence upon which 
to conclude that such an altered time structure 
is correct, at least in general outline. 

Other points of discussion might include re¬ 
view of weaknesses and fallacies in the dating 
methods used and in the premises on which cur¬ 


rent views rest, 26 and review of the archaeology 
of the pertinent sites of Palestine against such 
an altered chronology. The reader will find treat¬ 
ment of such tasks in the writer’s volumes on 
the Exodus Problem and Its Ramifications. 

There is no longer any basis or requirement 
that conservative Bible scholars quail before the 
pretentious label of “astronomically fixed dates,” 
or before the claims of errors or inaccuracies in 
Scripture, or before the claim that it is not pos¬ 
sible to alter this conventional structure without 
introducing more and larger problems than now 
exist. 

Conservative Bible scholars are now in a posi¬ 
tion to move from a defensive position to an 
offensive position, in the “warfare of Science with 
Scripture,” in terms of archaeology as has been 
found possible in the warfare against evolution¬ 
ary speculations. 

(Note: The volumes on The Exodus Problem and 
Its Ramifications are available through Crest Challenge 
Books, P.O. Box 993, Loma Linda, Calif. 92354. Mailed 
post paid at $9.95, plus tax where applicable.) 
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LICHENS: A DILEMMA FOR THE EVOLUTIONARY MODEL 

William J. Cairney* 

Lichens are a class of organisms in which a fungus and an alga live together in an association 
frequently cited as the classic example of symbiosis. Only certain fungi and certain algae form 
lichens. No naturalistic means has been found for supposed evolutionary development of such an 
association , and attempts to synthesize lichens from component organisms have usually led to 
death of the alga. Where lichenization has actually occurred in the laboratory , conditions have 
been carefully and intelligently contrived to bring about the association. The creationist view of 
the lichen association is the one ivhich best fits lichen synthesis data. 


Introduction 

A number of terms are used commonly to 
describe relationships between organisms: (a) 
‘"Antibiosis,” “parasitism,” and “predation” de¬ 
scribe relationships in which one organism is 
antagonistic to another, (b) An association of 
two organisms producing effects not caused by 
either alone is referred to as “synergistic.” 

(c) Relationships between organisms where at 
least one organism is benefited while the other 
may be benefited (at least not hurt) are referred 
to as “mutualistic.” The mutualistic relationship 
is called “commensalism” where one organism is 
clearly benefted while the associated organism 
is not inhibited (although not necessarily 
helped), (d) If an association is beneficial to 
both partners, but not really essential to their 
survival it is labeled “syntropism ” 

(e) Where two organisms rely on each other 
for survival and both organisms are clearly bene¬ 
fited (although one may benefit more than the 
other) the relationship is called “symbiosis.” In¬ 
terdependence of the partners is a requirement 
if the association is truly symbiotic. 

Numerous examples are given of true sym¬ 
biotic relationships. They include the association 
of herbivorous animals and ruminant flora, nitro¬ 
gen-fixing bacteria and leguminous plants, and 
mycorrhizae (the non-disease-producing associa¬ 
tion of a fungus with the roots of certain higher 
plants). Perhaps the classic example of sym¬ 
biosis is the association of a fungus with an alga, 
commonly known as a “lichen.” 

Lichen: Special Biological Relationship 

A lichen is a very special biological relation¬ 
ship. It is an association which forms a discrete, 
identifiable, morphological entity distinct from 
either of the partners. In a lichen, the cells of 
the fungal partner (the mycobiont) and the cells 
of the algal partner (the phycobiont) are inti¬ 
mately associated histologically and physiologi¬ 
cally. An alga simply growing over the top of a 
mushroom is not a lichen, nor is it likely to be¬ 
come one. Lichen gross morphology and his¬ 
tology are consistent and dependable, so much 
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so that until the middle of the 19th century they 
were considered to be a distinct group of plants. 

A key feature of the lichen relationship is the 
tremendous survivability of this fungus-alga as¬ 
sociation. Lichens are found in nearly every en¬ 
vironment from arctic to tropic, from desert to 
rain forest. Lichens are sometimes the only or¬ 
ganisms to withstand the rigors of certain en¬ 
vironments, e.g. high altitude and arctic sites 
where vascular plants and even many lower 
plants are unable to survive. 

Roughly 26 genera of algae have been found 
as members of lichen associations. Of these 26 
genera, 17 genera are green algae ( Trebouxia 
spp. being most common), 8 genera are blue- 
green algae ( Nostoc spp. being most common), 
and one genus is a yellow-green alga. 1 

Much is known of the contributions of the 
phycobiont to the lichen system. Nostoc , for in¬ 
stance, fixes nitrogen and excretes large amounts 
of nitrogenous compounds into the immediate 
environment. It produces a number of vitamins, 
including nicotinic acid, biotin, riboflavin, and 
thiamine, as well as several polysaccharides. 2 
The major contribution of the algal partner 
would appear to be nutritional. The uptake of 
these nutrients by the fungus has been con¬ 
firmed by C 14 studies. 3 

Fungi forming lichen relationships come pre¬ 
dominantly from the class Ascomycetes, orders 
Caliciales (subseries Loculomycetes) and Leca- 
norales (subseries Discomycetes). A few lichen 
fungi come from the class Basidiomycetes (family 
Thelephoraceae). All fungi entering into a 
lichen partnership with an alga are either totally 
or partially dependent on external sources of 
thiamine. Some require both thiamine and 
biotin. Others require thiamine, biotin, and any 
one or more of a number of other vitamins. The 
major contributions of the fungus include pro¬ 
tection of the alga from dessication and injury, 
providing the alga with ideal light intensities for 
maximum photosynthesis, and supplying the alga 
with adequate minerals and water. 4 

Speculation, Studies on Lichen “Origin” 

The special nature of the lichen symbiosis has 
led to considerable speculation on the part of 
lichenologists as to how this relationship could 
have “developed.” 
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Some workers propose that the fungus actu¬ 
ally parasitizes the alga and that only those algal 
cells which survive the parasitism form the 
lichen relationship. This notion is superficially 
plausible except that once isolated in pure cul¬ 
ture as separate entities, it is nearly impossible 
to get the two components back into an associ¬ 
ated state. 

In a series of papers by Henriksson, the lichen 
Collema tenax was separated into mycobiont 
and phycobiont components and an attempt was 
made to bring them back together. Instead of 
forming an association with the alga, the fungus 
destroyed any algal cells in the vicinity of the 
fungal hyphae. 5 ’ 6 » 7 > 8 In other studies by Ahmad- 
jian and Henriksson, the fungal partner of Col¬ 
lema tenax was brought together with Trebouxia 
impressa (the phycobiont of another lichen). 
Again, instead of a symbiotic association de¬ 
veloping between fungus and alga, the alga 
died and dead algal cells were filled with fungal 
hyphae. 9 

Ahmadjian, a world authority on lichens, re¬ 
ports “some success” in lichenization by bringing 
phycobiont and mycobiont together on media on 
which neither partner could grow independ¬ 
ently. 10 Some of Ahmadjian’s synthesized lichens 
were transferred from the laboratory to natural 
habitat and survived. Lichens synthesized in this 
manner progressed very slowly and required a 
carefully controlled program of environmental 
alterations. 

While this may appear to solve the dilemma 
of how lichens began initially, there remains the 
question of what environment existed before the 
partners became associated. All evidence to date 
indicates that the lichen relationship breaks 
down when the partners can exist independently 
in the environment. If the environment becomes 
incompatible, both partners die. The association 
is not favored in either case. If the fungal 
partner cannot exist independently, in a certain 
environment, it would be imperative that ger¬ 
minating fungal spores “find” the critical algal 
partner immediately. 

One Man’s Views on “Origin” 

D. G. Scott fully realizes that to propose 
“evolutionary” beginnings for lichens is to go 
out on a “scientific limb.” He realizes that 
botanists do not have clues to such beginnings. 

Scott states that if chance processes are ac¬ 
cepted as the modus operandi of the lichen asso¬ 
ciation, then numerous remnants of abortive 
attempts should be evident in the natural histori¬ 
cal record. That this is not so indicates (to Scott) 
that unsuccessful “experiments” in lichenization 
are immediately eliminated or that whatever 
determines success for the lichen relationship 
functions at a very early stage. 11 


There are few, if any examples in nature of 
“trial and error” lichenization in progress. Lichen- 
ologists retain a certain optimism over the antici¬ 
pation of finding such a half-way association. 
Some consider that new lichen species may be 
forming constantly in nature and that the environ¬ 
ment harbors fungi and algae in all degrees of 
lichenization. Unfortunately, the large gap in 
lichen “evolution” remains unfilled. Only thou¬ 
sands of successful associations are known and 
scanty evidence of any “evolutionary progression” 
leading to them. 

A so-called evolutionary approach to lichen 
formation is based upon the postulate that sepa¬ 
rate existence of the partners preceded symbiosis. 
Since many lichenized fungi bear very close 
morphological resemblance to certain indepen¬ 
dent fungi, the assumption that mycobionts were 
once free-living is rarely questioned. Scott, by 
his own admission, accepts this postulate as fact 
because he cannot conceive of two genetically 
different organisms “evolving” simultaneously 
(i.e. in the same space and time) from a common 
ancestor as a physiologically interdependent 
unit. 12 

Matters are actually even more complex. In 
order to uphold an evolutionary model for 
lichens, unless one assumes that all phycobionts 
had a common ancestor, and that all mycobionts 
had a common ancestor, one must conclude that 
associations (unlikely as they would appear to 
be anyway) would have to have been attempted 
by more than one fungus and by more than one 
alga (perhaps up to 26 genera), with similar 
mechanisms probably in operation to make the 
symbosis work. 

Only Two Choices Open 

When scientists who are Christians appeal to 
divine creation as the only rational answer to 
this dilemma of lichen origin, they are usually 
charged with using God as a catchall for every¬ 
thing not yet fully understood. Considering the 
lichen association, however, scientists really have 
only two choices. 

The first choice is to surmise a sequence of 
what lab data indicate to be highly improbable 
events, using scientific vocabulary to lend plausi¬ 
bility. Faith that the evolution model is the cor¬ 
rect one and will ultimately be a means to an 
answer is a necessary part of this choice. 

Choice two is to cease resisting that which is 
accompanied by a body of reasonable evidence, 
that the components were intelligently assem¬ 
bled and associated. Choice two is the simplest 
model which fits all known data without contra¬ 
diction, hence is most consistent with the scien¬ 
tific method. 

That a scientist can induce lichenization to a 
limited degree in the laboratory in no way dis- 
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credits the creationist model of lichen synthesis. 
It simply shows that even man can achieve a 
somewhat successful lichen association through 
intelligent manipulation of the organisms and 
their environment. 
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WAS THE ICE AGE CAUSED BY THE FLOOD? 

Reginald Daly* 

A previous article on the connection between the flood and the ice age received considerable 
attention , and led to a number of questions.^ In view of the importance of this matter for the 
doctrine of a young Earth , it has seemed worth while to answer some of the questions and to 
enlarge on certain points.—Editor. 


“Water, water - - - everywhere”? 

There is only one way to solve the problem 
of “Where did the floodwaters go?” and that 
is by reading and believing that “God made a 
wind to pass over the earth and the waters 
asswaged,” that is, by evaporation which is the 
natural result of a strong wind. 

The objection is often raised that the earth's 
atmosphere could not absorb more than a “3-inch 
layer of water,” or a maximum of “30 centi¬ 
meters,” according to one calculation, even if 
calculated at “100% saturation and 90° F.” In 
reply, it is only necessary to read once again 
and believe the record that “the waters returned 
from off the earth continually.” That is, the rain 
came “from heaven,” not from the clouds which 
are admittedly totally inadequate as a source, 
and the waters “returned,” away from this planet 
entirely. 

If the objection is raised that no known wind 
has ever attained the escape velocity necessary 
to overcome the earths gravitational pull we 
need only believe the record that this was a 
supernatural wind made for this purpose, for 


* Reginald Daly, M.S., has taught physics at Colorado 
State University, North Idaho Junior College, Chico 
State College, and Humboldt State College. He is 
author of the well known 1972 book. Earth's Most Chal¬ 
lenging Mysteries (Published jointly by Baker Book 
House, Grand Rapids and Craig Press, Nutley, New 
Jersey). He lives at 9 Seabird Avenue, Poulsbo, Wash¬ 
ington 98370. 

fDaly, Reginald. 1973. The cause of the ice age, Crea¬ 
tion Research Society Quarterly, 9 (4):210-217. 


“God made a wind to pass over the earth and 
the waters asswaged.” 1-3 

Once the supernatural origin of the flood is 
acknowledged other pieces of the puzzle begin 
to fall naturally into place. The ice age follows 
as the natural aftermath of the flood. Each cubic 
centimeter of water that evaporated removed 
540 calories of heat from the surroundings. A 
layer of water five miles deep, covering the 
earth's 197 million square miles of surface would 
lower the temperature by 2.2 X 10 27 calories 
which is more than sufficient to explain the ice 
age on the land, and also the 25° fall in tempera¬ 
ture of the oceans as stated by Sir Arthur Holmes: 

The mean annual temperatures . . . were 
25° C. . . . The general fall in temperature 
since the Chalk was deposited has been esti¬ 
mated from pollen and other plant remains 
as well as by the oxygen-isotope method . . . 
the cooling affected the bottom waters of the 
open Pacific until they were reduced nearly 
to the freezing point. . . . Today the oceans 
are cold because of the vast amount of melted 
ice they received . . . but at the onset of the 
Ice Age there was no melting ice to cool 
the oceans. Nevertheless, cool they did. 4 

The words “since the Chalk” means of course, 
according to Holmes, since the Cretaceous Age 
of Chalk, 65 million years ago, but according 
to flood geology, since the heavier calcium car¬ 
bonate of chalk was precipitated in the closing 
days of the flood. 

The record states that “the mountains were 
covered” 5 and this implies that Antarctica's ice- 
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cap floated off northward. This six-million-cubic- 
miles icecap would absorb 1.8 X 10 24 (1.8 sep- 
tillion) calories of heat in melting, or three septil- 
lion calories if figured on the basis of a larger 
10-million-square-miles icecap, one mile thick, 
such as probably existed prior to the flood. (See 
author’s Earth’s Most Challenging Mysteries for 
quotes proving the earlier icecap to be much 
larger in area and thickness than the present- 
day six-million-square-miles icecap.) 6 

Formation of Ice Masses 

The “Climatic Optimum” that, according to 
C. E. P. Brooks, climatologist, raised earth’s tem¬ 
perature 5° is the natural aftermath of the ice 
age and follows it automatically. 7 Just as every 
cubic centimeter of ice absorbs 80 calories of 
heat in melting and a further 540 calories in 
vaporizing, so it returns 540 calories in condens¬ 
ing and a further 80 calories in freezing. A six- 
million-square-miles icecap one mile thick would 
“heat” (that is, moderate the bitterly cold Ant¬ 
arctic climate) by 1.4 X 10 25 calories (14 septil- 
lion), which would be sufficient to raise the 
earth’s temperature the required 5° and account 
for the hitherto unexplained “Climatic Opti¬ 
mum.” 

Now it has been objected that this is merely 
a juggling of figures, because the 540 calories 
absorbed in one locality are released in another 
and therefore it is claimed, produce no net 
heating (or cooling) effect on the earth as a 
whole and therefore provide no valid explanation 
for the “Climatic Optimum” (or the ice age). 
Although this objection may perhaps be valid 
in part, it should however be noted that the 540 
calories needed to vaporize each cubic centi¬ 
meter of water is new heat, received from out¬ 
side the earth’s system, that is from the sun. 

But even if it were to be admitted that the 
objection may be valid that the 540 calories heat 
of condensation released over Antarctica (and 
Greenland) was balanced by an equivalent loss 
of heat in vaporization in the tropics, yet surely 
it will be granted that the melting of 10 7 cubic 
miles of ice is an entirely new factor which is not 
(at that time) balanced by any condensation. 
And although the objection is readily admitted 
that the melting of 10 7 cubic miles of ice cannot 
cool 4 X 10 8 cubic miles of ocean, yet it is more 
than sufficient to initiate an ice age. And the 
freezing again after the ice age, on Antarctica’s 
mountains, is sufficient to raise the earth’s tem¬ 
perature the required 5° to account for the 
“Climatic Optimum.” This is by no means a 
mere transfer of heat from one locality to an¬ 
other, but is a net cooling effect as the melting 
antediluvian icecap initiates the ice age and a 
subsequent net “heating” effect as the freezing 
postdiluvian icecap brought on the “Climaitc 
Optimum.” 


At the present time, and presumably during 
the entire period of the flood-ice-age, two calories 
of heat, per square centimeter, per minute 
reached the surface of the earth from the sun. 
This amounts to 1.3 X 10 24 calories per year 
(which amount will be greatly reduced when an 
estimated factor for reflectivity from ice and 
water is included). A little arithmetic will show 
that this stupendous quantity of heat is enough 
to melt the Antarctic icecap and/or the European 
and American ice sheets in such a surprisingly 
short period of decades, or at most centuries, 
that the flood-ice-age proponents have no diffi¬ 
culty whatsoever in fitting the entire ice age into 
a few centuries or millenia following the flood. 

Melting, Freezing, Refreezing 

Under normal conditions heat input from the 
sun is balanced by an equivalent loss of heat by 
radiation into space that maintains the over-all 
temperature of the earth in equilibrium. But the 
melting of the icecaps, and evaporation of the 
floodwater, and subsequent refreezing of icecaps 
are three new , major factors that upset the bal¬ 
ance and caused a gigantic oscillation of climate 
that did not return to equilibrium until 500 B.C., 
according to Richard Flint, glaciologist of Yale, 
who has written that “as recently as 500 B.C. 
the climate was still slightly warmer than to¬ 
day.” 8 And according to Charles H. Hapgood: 

The strange period of high temperature 
that followed the ice age . . . this warm period 
has been well established but its cause has 
been unknown ... a large part of Antarctica 
may have been ice-free. 9 
And in another place Richard Flint of Yale has 
maintained that “the present glaciers of the 
Alps . . . are glaciers newly created within 
roughly the past 4000 years.” 10 This time of 
4000 years since new glaciers replaced old gla¬ 
ciers fits smoothly into flood chronology. 

The actual date for the brief interglacial, ice- 
free period between the melting of the old and 
the freezing of the new icecaps has been fixed at 
6000 years B.P. by carbon 14 dating of green 
algae, grown in the warm, ice-free interglacial 
and fossilized on the Beardmore Glacier moraine, 
200 miles from the south pole. “Algal remains,” 
wrote Arthur Holmes, “dated at 6000 B.P. have 
been found on the latest terminal moraines.” 11 
Holmes believes that it grew there during the 
“Climatic Optimum.” Flood theorists suggest 
that it may have been floated in, probably later 
than 6000 B.P. since early carbon dates are 
usually exaggerated. 

The late Richard J. Lougee of Clark Univer¬ 
sity asserted that “Iceberg-rafted erratic stones 
and boulders became grounded on the sub¬ 
merged topography of northern Kentucky, south¬ 
western Missouri and eastern Iowa.” 12 At the 
time at which this happened, then, probably 
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most of the United States (exclusive of the moun¬ 
tains) was still submerged under the receding 
floodwaters. 

But the objection has been raised that these 
icebergs floated ‘not in the open sea, but in an 
inland lake, contained by the northern slope of 
land depressed under the ice.” However, there 
was no inclosed inland lake covering “northern 
Kentucky, southwestern Missouri and eastern 
Iowa.” Actually the “Leverett Sea,” named after 
geologist F. Leverett, extended from Ohio to 
Montana and from the Gulf of Mexico to the 
Wisconsin driftless area. Very possibly the ice 
age followed the flood so closely that icebergs 
broke off the continental ice sheet as it entered 
the “Leverett Sea,” drifted across, and were 
stranded on the emerging “mountains of Ken¬ 
tucky.” 

It has been objected, and is herewith admitted, 
that it is not quite fair to expose the absurdity of 
the shifting crust “theory” that North America 
drifted down from the Arctic at the fantastic 
speed of a meter per day, for the reason that 
“the Pleistocene glaciation is not generally at¬ 
tributed to continental drift.” The quotation 
objected to is from Charles H. Hapgood who sug¬ 
gested that “a movement of the crust that would 
move North America southward about 2000 
miles . . . beginning about 18,000 years ago and 
ending about 8000 years ago.” 13 This is 1000 
feet a year, or a meter per day! 

Continental Drift Considered 

This presents proponents of continental drift 
and “plate geology” with an intolerable contra¬ 
diction. But there is no way to evade the arith¬ 
metic. And it is even more fantastic to conceive 
of America (and Europe) drifting north to the 
Arctic four times, and back again three times, in 
order to explain the four ice ages of the Pleisto¬ 
cene and the three intervening “interglacials.” 

But instead of acknowledging the absurdity 
and throwing out continental drift entirely, 
geologists have evaded the facts and compro¬ 
mised by attributing Pleistocene glaciations to 
some other cause , and attributing to continental 
drift only those ice ages that can be said to have 
occurred prior to the Pleistocene , as for instance 
the supposed movement of America northward 
“back in the Mesozoic,” and southward movement 
of Australia to Gondwanaland, in the Paleozoic. 

“There is good reason, in fact,” wrote Ronald 
Fraser, “to accept the evidence that Laurasia 
split into two parts—now North America and 
Europe—back in the Mesozoic period.” 14 He also 
wrote of “Australia's journey south in Pre-Car- 
boniferous times” and of its return, “from the 
heartland of Antarctica in mid-Mesozoic times.” 

Neither India nor Africa had to be made to 
journey south to the Antarctic, in order to explain 
their ice ages, because they both presumably 


originated as parts of the mythological continent 
of Gondwanaland and are said to have drifted 
around the south pole in “doodle-like-loops,” or 
“migrations” while being glaciated. F. Ahmad 
of India's Aligarh Muslim University wrote that 
“if the route of drift followed doodle-like-loops 
as traced by the wandering of the south pole 
during the Permian period, which fossil evidence 
indicates, then the movement must have been 
much faster than 15 cm a year.” 15 And Arthur 
Holmes of the University of Edinburgh has 
stated, 

It is another of the queer facts of geology 
that until quite recently in its long history 
Africa seems never to have drifted far from 
the Antarctic regions. Its migrations were 
over and around the south pole until it be¬ 
gan the long northward drift that followed 
the Ice Ages of the Permo-Carboniferous: a 
migration that it shared with most of the 
other continents. 16 

But surely there must be something wrong with 
the “fossil evidence” or its interpretation if it 
indicates “doodle-like-loops” and “migrations” 
and 5000-mile journeys through solid rock. On 
this Fraser wrote, 

Guided by convection currents in the 
mantle the four continental masses of South 
America, Africa, India and Australia were 
scheduled to set sail from the heartland of 
Antarctica in mid-Mesozoic times for their 
present anchorages: voyages of anything up 
to five or six thousand miles in the last two 
hundred million years, at a cruising speed 
of two or three centimeters a year. 17 
Astronomer Ernst J. Opik has commented, 

Alfred Wegener and his followers actually 
tried to explain in such a purely mechanical 
manner all paleoclimatic changes: the suc¬ 
cession of warm and cold periods was ascribed 
to the transplantation of the same locality 
from the tropics to the Arctic Circle and back 
again. 18 

This concept of migrations to and from the 
poles involves such utter confusion in four trips 
of America to the Arctic, “doodle-like loops” of 
India and “migrations” of Africa before “Gond¬ 
wanaland sundered” and their 5000-mile jour¬ 
ney after they “tore loose,” that geologists are 
forced to abandon the absurdities of continental 
drift and are left without any acceptable causal 
agent whatsoever, as J. K. Charlesworth of 
Queen’s University, Belfast frankly admitted: 

The cause of all these changes, one of the 
greatest riddles in geological history, remains 
unsolved, despite the endeavors of genera¬ 
tions of astronomers, biologists, geologists, 
meteorologists and physicists it still eludes 
us. 19 
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That is an amazing confession; almost unbeliev¬ 
able, that all the world’s physicists, astronomers, 
geologists and meteorologists, the finest minds 
from the world’s universities, cannot invent even 
as much as a respectable theory to solve the ice 
age. According to A. P. Coleman, University of 
Toronto glaciologist: 

Scores of methods of accounting for ice 
ages have been proposed ... no theory is 
generally accepted . . . hopelessly in contra¬ 
diction with one another and good authorities 
are arrayed on opposite sides. 20 
And according to Gordon Robin: 

More than 60 different hypotheses of the 
origin of the ice age have been proposed 
and further suggested causes are published 
every year or two. . . . Similar contradictions 
appear throughout the literature. There is, 
however, no need for pessimism. . . . 21 

Cause, or Causes Remain Mystery 

But not only is the “cause” acknowledged as 
an insoluble mystery, but also the various as¬ 
pects and detailed features, which Dr. R. A. Daly 
of Harvard University frankly recognized: “The 
Pleistocene history of North America holds ten 
major mysteries for every one that has already 
been solved.” 22 

And Adrian Scheidegger generalized far be¬ 
yond the limits of the ice age and continental 
drift, and included in his thinking convection 
currents, polar wanderings and all the theories 
of orogenesis of mountains. Yet he concluded 
with the sweeping generalization that “Some¬ 
thing fundamental is wrong with each and every 
one of the theories.” 23 The importance of these 
problems,” wrote Hapgood, “compels us to ad¬ 
mit that we do not have an integrated, effective 
theory of the earth we live on.” 24 And he stated 
further, “Nothing could better betray the extent 
of our ignorance of the dynamic processes that 
have shaped the face of our earth than this con¬ 
fession of ignorance.” 25 

This presents the scientific world with a mas¬ 
ter problem that underlies most so-called mys¬ 
teries: Why cannot scientists solve problems of 
historical geology? And the answer to this ques¬ 
tion is relatively simple: Scientists have sub¬ 
divided the sum total of reality into two sup¬ 
posedly conflicting hemispheres, the natural and 
the supernatural. They have then arbitrarily con¬ 
signed the supernatural to the realm of the 
mythological, and —ipse dixit —declared it to be 
“unscientific.” Hence the ice age with its super¬ 
natural cause embedded in the universal flood 
remains a tantalizing enigma for which the com¬ 
munity of scientists have no solution. 

As the ice age remains a tantalizing and frus¬ 
trating “mystery,” so does the earth itself, as is 
admitted by Hans Cloos, geophysicist: “We know 
only the unimportant things and the details. Of 


the great slow strides of the earth’s gigantic his¬ 
tory we comprehend hardly anything at all.” 26 

The explanation is the same. Just as the ice 
age with its cause embedded in the supernatural, 
cannot be understood apart from the Biblical 
flood, so the earth itself with all its features can¬ 
not be understood apart from its supernatural 
origin. Whereas by contrast, when the super¬ 
natural is acknowledged, most of the so-called 
mysteries, of mountain formation, origin of 
oceanic trenches and ridges fit easily into place 
as is shown in detail in the author’s Earth’s Most 
Challenging Mysteries . 

If it were possible for any geologist to explain 
the earth or its features on a purely naturalistic, 
nonsupernatural basis, one would expect Sir 
Arthur Holmes to be the best qualified to present 
a sound formulation, for he received the Vet- 
lesen Prize, awarded in 1964, “for scientific 
achievement in a clear understanding of the 
earth, its history and its relation to the universe.” 
But at the close of his 1250-page search for an 
understanding of the earth’s geological features 
he can offer only the hope that some day, in the 
indefinite future, a sound theory of the earth 
might be forthcoming: “So we need not despair 
of ultimately finding at least an adequate expla¬ 
nation. . . . Meanwhile that happy day has not 
arrived.” 27 

Scheidegger, in his Principles of Geodynamics , 
presented a full and critical discussion of all the 
leading “theories” of orogenesis, including con¬ 
traction, convection currents (with which he 
links continental drift), polar wandering and 
rotational variations, and the undulation group 
with various implications of gravity tectonics. 
He concluded that “something is wrong with 
each and every one of the theories,” and that 
“the problem of finding the cause of the various 
geodynamic features must be regarded as still 
unsolved.” 28 

Jeremiah wrote: “They have forsaken me, the 
fountain of living waters, and hewed them out 
cisterns, broken cisterns, that can hold no 
water.” 29 Likewise here, we see that as soon as 
people forsake God’s account of origins and of 
the earth’s history, they find themselves with 
theories which indeed cannot hold water. Or as 
expressed by geophysicist Adrian Scheidegger, 
“Something fundamental is wrong with each and 
everyone of the theories.” 30 
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PANORAMA OF SCIENCE 


More Evidence of a Cretaceous Catastrophe 

Recent studies of “guyots”—submerged moun¬ 
tain tops—in the mid-Pacific and in Japanese 
waters have shown that many of them were sub¬ 
merged in Cretaceous times (according to the 
common geological reckoning) as based on avail¬ 
able fossils. 1 

There is more and more evidence to show that 
what is commonly called the Cretaceous times 
ended with a catastrophe, in which flooding was 
involved. Here is another piece of such evidence. 

It should be worthwhile for creationists to 
consider these findings very carefully. For, given 
the correct interpretation, they may include some 
of the details, beyond those provided in Scrip¬ 
ture, of what happened at the time of the Flood 
and shortly afterwards. 

Ptolemy’s Data Questioned 

It is reported, after careful comparison with 
the results of modern investigation, that some of 
the data given in Ptolemy’s Almagest were 
“fudged,” and did not come from actual obser¬ 
vation at all. 2 

This matter is mentioned in the thought that 
it may be of interest to readers of the Quarterly 
for the following reason: Some readers are in¬ 
terested in chronology; and in certain cases 
chronology has been based on particular infor¬ 
mation from Ptolemy. It does not seem that the 
matters concerned in the report cited here are 
likely to come up on chronology; but if some 
things really have been fudged, then care and 
caution should be encouraged in the considera¬ 
tion of all data. 

Wishing Upon a Star May Not 
Provide Planets 

Although it is often stated as a fact that there 
are very many planetary systems, something like 
the Solar System, in the universe, the amount of 


actual evidence for such a claim is extremely 
tiny. In fact, one of the chief exhibits is “Bar¬ 
nard’s star,” which has certain irregularities in 
its motion. These have been interpreted to be 
due to the motion of a planet, apparently an 
extremely large one, near it. Of course this 
planet, if it is there, has never been observed. 

Some recent analysis of the motion of this star 
has shown, it is now reported, that the star has 
at least two “dark companions”; and that the 
planes of their orbits are inclined to one another 
by at least fifty degrees. 3 

Such an arrangement, of course, would be 
much different from that of the Solar System, in 
which the planets are almost in the same plane. 
One might wonder whether the arrangement of 
orbits in highly inclined planes would be stable. 

Perhaps the irregularities observed are not due 
to planets at all, but have some completely dif¬ 
ferent cause. And even if there are planets, it 
would seem possible that their peculiar arrange¬ 
ment might make them unsuitable as homes of 
living beings. 

Indeed, contrary to what some say, the evi¬ 
dence for corporeal living beings outside the 
earth is so small as practically not to exist at all. 

The Testimony of Halos in Rocks 

Halos formed in various rocks and minerals 
by radiation from bits of radio-active material 
included in them have been mentioned before 
in the Quarterly. It is possible to judge from 
the nature of the halo the kind of radio-active 
material which caused it; and the half-lives of 
the radio-active materials are known. In many 
cases it is extremely hard to see how, according 
to the usual uniformitarian cosmogonies, the 
radiation could have gone on for long enough to 
cause the halos, which presumably were formed 
after the rock had hardened. 
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Reports on these findings are now being seen 
in the conventional scientific journals. A recent 
one discussed halos, which seemed to be due to 
isotopes of polonium, found in rocks conven¬ 
tionally classed as pre-Cambrian. As was pointed 
out, it is hard to see how that could be, accord¬ 
ing to the usual uniformitarian cosmogonies, but 
the facts are there. 4 

The whole article, which contains much in¬ 
formation about these halos and about other 
studies of halos, should be read. 5 * 6 

Evidence for the Accuracy of the 
Masoretic Text 

Creationists believe that the Bible is God’s 
record of His actions in times past, and that thus 
it contains an accurate account of the origin of 
the world and the things in it. There can, how¬ 
ever, be some uncertainty, because of existence 
of several different versions of the Bible. 

(I am not talking about translations, i.e. recent 
translations. But as for the Old Testament, as 
well as the Masoretic Text there is the Sep- 
tuagint, and for the Pentateuch the Samaritan 
version. These three are some centuries earlier 
than those coming next in time, such as the Vul¬ 
gate and the Syriac. Nobody, I believe, claims 
for such books as the Book of Jubilees any spe¬ 
cial authority. And while some claim canonical 
authority, or nearly so, for those books com¬ 
monly called the Apocrypha, those books in fact 
concern the present question little, for they con¬ 
tain little about origins.) 

And as for the New Testament also, the Textus 
Receptus differs somewhat from some of the old 
manuscripts which have been discovered. But 
again, this hardly concerns questions of origins. 

Two recent articles, although they are con¬ 
cerned primarily neither with origins nor with 
Creation, may be of interest here. The author of 
one suggests that the Jews may have considered 
the Septuagint, in many cases, not so much as 
Scripture but rather as a sort of Greek Targum. 
In that case, it was permissible to interpolate 
comments or supposed emendations. Indeed, 
evidence is presented to show that such inter¬ 
polations have been made in the Septuagint, 
some of them being as old as the original trans¬ 
lation, or nearly so. 7 

The other article is concerned with chronology. 
There, too, it is found in almost all cases that 
the Masoretic Text shows evidence that it was 
the original. 8 

It is suggested that a curious phenomenon 
may often be seen in targums and elsewhere 
where scribes have attempted to emend—as they 
thought—the text of Scripture. The scribes, it 
seems, were accustomed to work with one very 
small section at a time, without taking much 
notice of the larger context. Thus it sometimes 


happens that what were supposed to be emenda¬ 
tions introduce conflicts with some part a little 
farther away. 

Certainly this is known: the Masoretic Text, 
as far back as it can be traced, has been held 
inviolate. If it was thought that emendations 
were needed, they were written in the margin, 
the original text being untouched as the body 
of the book. And when it came time to introduce 
the vowels, they were written around the con¬ 
sonants, the latter not being disturbed at all. 
Everything considered, very strong grounds are 
known for holding the Masoretic Text inviolate 
before setting it aside in favor of one of the 
other textual forms. 

Insects Tar (and Feather?) Their Enemies 

There has been occasion, in these pages, to 
comment on creatures, such as the Monarch 
butterfly, which use the juices of some of the 
plants on which they feed to make themselves 
unpalatable (to say the least!) to predators. It 
now appears that there is at least one case of 
what might be called a more direct application 
of this strategy. 9 

The larvae of the sawfly, Neodiprion sertifer , 
live on the pine, Pinus sylvestris. Apparently 
the larvae are able to store some of the ter¬ 
penoid resin of the pine; and if they are attacked 
they discharge it, in the form of an oily mate¬ 
rial. Sometimes at least, it appears that this 
may deter a predator. 

While the question almost becomes monoto¬ 
nous, yet it should be asked again. How could 
such a state of affairs have “evolved”? A hyp- 
thetical (proto-) sawfly, able to (proto-) spit 
a (proto-) bit of (proto-)oily fluid would not 
have benefited at all from such a (proto-) 
ability. No, this strategy had to come into be¬ 
ing fully developed. 

And what is more, as well as whatever organs 
are required, the instinct, or whatever one may 
choose to call it, to use this strategy, had to be 
there. So it is doubly impossible that such a be- 
havoiur could have “evolved.” 

Marks May Be Ascribed Wrongly to Glaciers 

One piece of evidence that some believe sup¬ 
ports the notion of continental glaciers and ice 
ages is the existence of grooves and scratches in 
the rock. So when some such marks were found 
in North Carolina, they were ascribed to gla¬ 
ciers. The explanation has been questioned, 
however; some investigators suggest that the 
grooves more likely come from some human 
activity, quite possibly from cables which were 
dragged over the rocks during logging opera¬ 
tions some time ago. 10 

This may show that such marks need not be 
ascribed to glaciers. The notion of an ice age is 
one that may possibly cause some difficulty to 
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the belief in a young earth, although the diffi¬ 
culty is not insuperable. Presumably, whatever 
ice ages there may have been must have fitted 
in at the conclusion of the Flood. So there is not 
much time available. 

Perhaps it would be worthwhile for creation¬ 
ists to re-open the question, whether, in fact, 
there really was an ice age of any consequence. 
Howorth, for one, doubted it; and it would ap¬ 
pear that his arguments have not been refuted. 

In particular, creationists should notice that 
if many geological formations are ascribed to 
the Flood, then there was a time, after the 
Flood, when surface rocks were still fairly soft. 
Indeed, this would be true not only of sedimen¬ 
tary rocks, but of many igneous ones. 

Now at that time the rocks could have been 
scratched and marked easily, just as concrete 
can be changed before it has completely set. 
Maybe floating debris could have done the job, 
as the partly hardened rocks were emerging from 
the water. There is room here for more investi¬ 
gation. 

Evolution—A Problem in Parallelism 

When comparing various creatures, evolution 
theorists find that widely diverse beings often 
possess structures which are to all intents and 
purposes identical. Generally they dodge the 
question by the assertion that such similarity 
reflects “convergent evolution” in which the 
exact same structure arose independenly two or 
more times. Yet some evolutionists recognize 
that such logic is flimsy and such explanations 
often create more problems than they solve. 

The Preers and A. Jurand have recently fos¬ 
tered a fascinating review dealing with the 
nature of the mysterious “kappa” particles found 
in the cytoplasm of certain paramecia. 11 A para- 
mecium which contains these readily visible 
kappa units is called a “killer,” because it 
causes nearby “sensitive” paramecia to die. The 
sensitive individuals do not possess the kappa 
particles. 

In the present review, these investigators mar¬ 
shall considerable evidence to support the view 
that the kappa particles in the “killer” cyto¬ 
plasm are actually bacteria that live within the 
cytoplasm of the host paramecium (endosym- 
biosis—endosymbionts). 

Yet closer analysis of the kappa particles re¬ 
veals that these internal bacteria contain a so- 
called “R-body” which is apparently a virus 
infecting the bacterium! One is of course re¬ 
minded at this point of the small flea with smaller 
fleas that prey on him, and so ad infinitum! 

The authors present excellent illustrations 
clearly showing under electron photomicrog¬ 
raphy that the R-body viruses have the form of 
a neatly coiled roll of ribbon which can unroll 
at higher temperatures. 


But more to the point concerning origins, it 
seems that these R-bodies bear a close resem¬ 
blance to the trichocysts of the algal genus 
Pyramimonas, and to the protozoa Chilomonas 
paramecium! Such trichocysts in algae and pro¬ 
tozoa when stimulated can unroll and in some 
cases serve as miniature harpoons—touching 
some object outside the cell. 

The problem facing evolutionists at this junc¬ 
ture is clearly stated by these authors and no 
additional commentary is necessary to show the 
inherent weakness of “evolutionary” explana¬ 
tions : 

The difficulty in imagining how convergent 
evolution could have produced such bizarre 
and similar structures in widely different or¬ 
ganisms is only matched by the problem of 
how an apparently virus-induced bacterial 
structure . . . can be phylogenetically related 
to an algal structure. No vestiges of bac¬ 
terial or virus structures are found in Pyromi- 
monas; its trychocysts appear to be normal 
cell organelles. 12 

—Contributed by George F. Howe 

Language and Reading in Man and Chimpanzee 

Biblical special creationists assert that man 
was created separate from other forms of life 
and is thus both spiritually and biologically 
unique. 13 It has also been noted in the pages 
of C. R . S. Quarterly that rationalists (as op¬ 
posed to empiricists) believe there is something 
very special and “innate” about the human ca¬ 
pacity for speech. 14 One creationist suggested 
that God Himself endowed man with the ca¬ 
pacity for speech and then taught Adam to 
communicate. 15 

These assertions seem somewhat weakened if 
not refuted by recent research claims as to the 
ability of primates (chimpanzees) to learn lan¬ 
guage and to read! Right here, it should be 
made very plain that the Biblical concept of 
man’s uniqueness is not controverted if some 
other creatures can be shown to communicate 
by means of language. 

Biblically speaking, man’s special attribue of 
being created “in the image of God” is reflected 
not alone in speech but in such matters as per¬ 
sonality, will, God-consciousness, etc. So even 
if it were discovered that champanzees, por¬ 
poises, or other creatures could carry out mean¬ 
ingful and abstract communication, this would 
by no means undermine the reality of man’s 
creation in the image of God. 

However, it appears that not all psychologists 
and linguists are ready to admit that chim¬ 
panzees are learning language or reading, in the 
same sense that man does, and it may be quite 
worthwhile for creationists to listen to the de¬ 
bate which is presently taking place. 
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Authors Janet Mistler-Lachman and Roy Lach- 
man have analyzed several of the current studies 
dealing with supposed communication in infra¬ 
human primates, especially chimpanzees. 16 They 
affirm that there are two types of criteria by 
which to judge such experiments—weak cri¬ 
teria” and “strong criteria.” Their weak criteria 
include the use of labeling, syntax, and seman¬ 
tics, while “strong criteria” require that 

. . . linguistic performance of non-humans be 
accomplished by mechanisms similar to those 
of men. This criterion entails a far heavier 
burden of evidence; that is, it must be shown 
that the organism learns its language by 
mechanisms similar to those of men, makes 
similar errors, shows a similar developmental 
pattern, effects its language use by similar 
neurological structures, and demonstrates any 
pattern that can be shown to be true of all 
human languages (that is, linguistic univer¬ 
sal). 17 

They conclude that Premack, using operant 
conditioning has trained his chimpanzee Sarah 
to perform according to the weak criteria. 18 But 
they maintain that Premack's use of operant 
methods “ . . preclude the strong criteria.” 19 
They demonstrate that studies such as Premack's 
do not satisfy their strong criteria required for 
man-like speech. 

These same authors review another piece of 
work in which Rumbach, Gill, and von Glasers- 
feld claim that their chimpanzee, Lana, has ac¬ 
complished . . computer-controlled language 
proficiency” and reading. 20 Rumbaugh, et al. 
asserted that the ultimate goal in such research 
was to “. . . better understand the etiology of 
language development in man,” while their im¬ 
mediate goal was to “determine unequivocally 
the anthropoid's capacity for linguistic produc¬ 
tion, including conversation.” 21 

In the work of Rumbaugh, et al the chim¬ 
panzee (Lana) used a push-button computer 
console instrument to designate short sentences 
such as “please machine make window open.'' 
After analyzing such data, the Lachmans con¬ 
cluded that “Lana has not been shown to use 
language by any criterion strong enough to ex¬ 
clude rats, worms, and any other conditionable 
animal.'' 22 The Rumbaugh team was given space 
for a two-page reply to the Lachmans. 

If this current exchange of ideas regarding 
speech in chimpanzees demonstrates anything, 
it evidently shows that scientists had better de¬ 
fine what is meant by the word “speech” as 
applied to human beings. 

Evidently many of the so-called “speech” ex¬ 
periments amount to very little more than 
operant studies with a linguistic twist, as the 
Lachmans assert. If their strong criteria are 


adopted, then Lana, Sarah, and other chim¬ 
panzees under analysis have evidenced nothing 
remotely comparable to human speech and man 
still stands alone in that faculty, among others. 

But whatever the outcome of this present 
controversy may be, it still seems that Lord 
Brain's statement made 10 years ago is just as 
valid now as it was when he delivered his speech 
to the British Association for the Advancement 
of Science: 

Man's relationship to his fellows and to the 
universe is uniquely different from that of 
any other animal. He faces different prob¬ 
lems and solves them in different ways. Man's 
superiority is due to his intelligence, and his 
ability to manipulate objects in the universe 
around him. These manipulations help him 
to increase his perception . . . most important 
of these manipulations is the use of verbal 
and printed symbols which we call language. 
Of all known life forms, only man is self- 
conscious. Only man is aware of himself as 
a part of the greater world, and only man 
has ideas of right and wrong and theories 
concerning his feelings. 23 

—Contributed by George F. Howe 
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LETTER TO THE EDITOR 


“Scientific” Relativity 

While it cannot be denied that the “theory of 
evolution” was a brilliant attempt on man’s part 
to explain origins and general life processes of 
self improvement, much material has been writ¬ 
ten by creationists clearly denouncing the spe¬ 
culation as anti-Biblical and therefore false. Even 
at its best, the so-called theory demands that God 
works in chance processes. 

Alternately, few objections are heard from 
scientists, who are Christians, regarding the 
theory of relativity. Cannot such thinking even¬ 
tually lead to the conclusion that God works in 
relative ways, destroying any basis of absolutism 
on which Christians stand? 

One reading of Martin Gardner’s article en¬ 
titled, “On the Contradictions of Time Travel” 
(Scientific American, May 1974), will impress 
anyone with the mind-bending problems that 
must be explained should relativity theory in 
fact be true. But relativity theory is not neces¬ 
sarily true, as implied by a mathematician ad¬ 


vertizing in Box 274, Science, 184:1015 (1974), 
who requested the aid of a coauthor in the writ¬ 
ing of a book giving the “mathematical proof that 
the Special Theory of Relativity was born of 
mathematical errors.” 

As believers, creationists should critically 
evaluate “scientific” relativity, encouraging those 
who are qualified to express their views in a 
Biblical context and not forgetting that Satanic 
influences are not limited to the biological sci¬ 
ences. Along these lines, an excellent Bible truth 
recorded in James 1:17 should be remembered: 

Every good gift and every perfect gift is 
from above, and cometh down from the 
Father of lights, with whom is no variable¬ 
ness, neither shadow of turning. 

Sincerely, 

Charles L. Webber, Jr., Ph.D., 
Max-Planck-Institut, 

W. G. Kerckhoff Institut, 

D-6350 Bad Nauheim, 
Parkstrasse 1, 

Federal Republic of Germany 
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Statement of Belief Members of the Creation Research 
Society, which include research scientists representing 
various fields of successful scientific accomplishment, are 
committed to full belief in the Biblical record of creation 
and early history, and thus to a concept of dynamic 
special creation (as opposed to evolution), both of the 
universe and the earth with its complexity of living forms. 

We propose to re-evaluate science from this viewpoint, 
and since 1964 have published a quarterly of research 
articles in this field. In 1970 the Society published a 
textbook, Biology: A Search for Order in Complexity, 
through Zondervan Publishing House, Grand Rapids, 
Michigan 49506. Subsequently a Revised Edition (1974), 
a Teachers' Guide and both Teachers’ and Students’ 
Laboratory Manuals have been published by Zondervan 
Publishing House. All members of the Society subscribe 
to the following statement of belief: 

1. The Bible is the written Word of God, and because 
it is inspired throughout, all its assertions are historically 


and scientfically true in all the original autographs. To 
the student of nature this means that the account of 
origins in Genesis is a factual presentation of simple his¬ 
torical truths. 

2. All basic types of living things, including man, 
were made by direct creative acts of God during the 
Creation Week described in Genesis. Whatever biological 
changes have occurred since Creation Week have ac¬ 
complished only changes within the original created kinds. 

3. The great Flood described in Genesis, commonly 
referred to as the Noachian Flood, was an historic event 
worldwide in its extent and effect. 

4. We are an organization of Christian men of science 
who accept Jesus Christ as our Lord and Saviour. The 
account of the special creation of Adam and Eve as one 
man and woman and their subsequent fall into sin is the 
basis for our belief in the necessity of a Saviour for all 
mankind. Therefore, salvation can come only through 
accepting Jesus Christ as our Saviour. 
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BOOK REVIEWS 


Evolution: Possible or ImpossibleP by James F. 
Coppedge. 1973. Zondervan Publishing House, 
Grand Rapids, Michigan. 276 pages. Price $3.95. 

Reviewed by Emmett L. Williams* 

This reviewer has heard many evangelical 
apologists for the theory of evolution claim that 
although evolution is highly improbable, it is 
still possible. James Coppedge has shown how 
impossible this "possible” is. 

The main theme of the book centers around 
the chance formation of protein molecules. In¬ 
terestingly, all of the amino acids in proteins are 
made of L-amino acids. This is an excellent argu¬ 
ment for teleology in itself. 

Coppedge builds his argument very nicely, 
always allowing in his approach for necessary 
evolutionary postulations. In one place he uses 
H. J. Marowitz’s assumption that the simplest 
free-living organism capable of duplicating itself 
would require a minimum of 239 protein mole¬ 
cules. 

Assuming that there are 10 52 protein molecules 
present (an estimation of all of the protein mole¬ 
cules that ever existed on the earth), the chance 
of forming a set of 239 protein molecules, all 
with L-amino acids, is 1 out of 10 8318 . 

In another place Coppedge calculates the 
probability of forming a single protein molecule 
by chance to be 1 in 10 161 . Yet again, using the 
assumption that 10 75 protein chains could form 
during the supposed evolutionary age of the 
earth, and allowing for overlapping sets of 239 
each, the probability of forming this minimum 
set (239) of proteins in the entire evolutionary 
age of the earth is 1 in 10 110701 . 

In another interesting calculation Coppedge 
shows that one could expect a useable gene to 
form by chance (nature, natural selections, etc.) 
in 10 147 years. It should be abundantly clear to 
any open-minded person that “evolutionary” 
schemes are totally beyond any reasonable hope 
of ever having succeeded. How “possible” are 
all of the forementioned events? The word 
“never” could be substituted for “possibly” in 
all cases. 

A strong case is made for design in many sec¬ 
tions of the book, particularly in the discussion 
of DNA. There are excellent sections on the 
molecular evolution speculation and evidences 
for a young earth and moon. Arguments for 
the accumulation of micro-mutations over long 
periods of time are demolished. 

Since the book was written primarily for people 
without much scientific training the author ram- 

* Emmett L. Williams, Ph.D., is chairman of the Depart¬ 
ment of Physics, Bob Jones University, Greenville, South 
Carolina 29614. 


bles in places. At times he talks about electron 
orbitals as if they were real rather than a part 
of quantum theory. In one place he makes the 
mistake of calling Dr. J. L. Henson of Bob Jones 
University a physicist. Dr. Henson is a biologist. 
But these slips do not hurt the validity of the 
case against evolution. 

The reviewer recommends this book. It is an 
unusual and worthy addition to the growing 
creationist literature. It is well documented and 
for the most part very readable. 

☆ ☆ ☆ 

The Rationality of Belief in God. Edited by 
George I. Mavrodes. 1970. Prentice-Hall, Inc., 
Englewood Cliffs, N. J. 208 pages. Price: $2.95 
paper; $7.95 cloth cover. 

Reviewed by T. Robert Ingram* 

Like all anthologies, this one is unsatisfactory. 
Few will agree fully with any editor’s selections. 
This collection, however, has the additional un¬ 
satisfactoriness in that the basis of selection 
seems to be that true rationality must avoid com¬ 
mitment. 

There is certainly a value, when considering 
any argument, of also taking into account objec¬ 
tions that may be raised against the argument. 
But it is questionable whether there is any real 
value in giving attention to extended arguments 
of those who disagree simply because they dis¬ 
agree, or because they do not accept the basic 
premise under discussion—in this case, the nature 
of rationality. If reason can be thought of as 
operating without God or without reference to 
God, then it makes sense to include such writers 
as Hume, Kant, William James and Soren 
Kierkegaard: but this is the very question at 
issue. 

One can hardly account for the inclusion of 
J. J. C. Smart, a contemporary Australian, how¬ 
ever, who has no more to offer than the familiar 
pronouncements of an agnostic whose basic 
position is, “All I can say is, that I do not know.” 
His claim to have proved that nobody knows, or 
that nobody has demonstrated reasonable proof 
(proof beyond a reasonable doubt) is simply 
sophomoric. 

It is not true that all the five traditional argu¬ 
ments for the existence of God have been shat¬ 
tered. It is true that, on Smart’s commitment to 
“evolution,” the traditional arguments will not 
stand. Many are aware of that. For example, in 
regard to the so-called argument from design, 
Smart concludes: 


*Rev. T. Robert Ingram is well known for his work in 
Christian education. He is Rector of St. Thomas' Epis¬ 
copal Church and School, P. O. Box 35096, Houston, 
Texas 77035. 
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This type of argument has lost its persua¬ 
siveness, for the theory of evolution explains 
why our teeth are so luckly placed in our 
jaw bones, . . . and so on. 

One who has not been able to see through 
the fallacies of “survival of the fittest” can hardly 
be mentally equipped to tilt against the great 
minds of all time and mock them. 

For those who do not have ready access to the 
major contributions on this subject, however, 
such as selections from Anselm, especially with 
the contemporaneous criticism from an unknown 
Gaunilon and reply, and Thomas Aquinas, this 
book is worth owning. 

The commentary on Aquinas by Frederick 
Copleston and the treatise by Alfred E. Taylor 
are also well worthwhile. Creationists would do 
well to give ear to the lines of reasoning which, 
from the earliest times, have endorsed St. Paul’s 
dictum that 

the invisible things of him from the creation 
of the world are clearly seen, being under¬ 
stood by the things that are made, even his 
eternal power and godhead, so that they are 
without excuse. (Romans 1:20) 

This anthology might have been enlivened had 
the editor seen fit to include Augustine’s brilliant 
argument for the existence of God from the 
existence of reason itself, and that from no more 
than the existence of what we call pure mathe¬ 
matics. 

The real question raised by the title of this 
book is far more satisfactorily presented by a 
contemporary writer, Robert Hoopes, in his 
Right Reason in the English Renaissance, who 
divides systems of thought on the ground of 
what value is placed upon reason, which he hints 
may well be identified in its most exalted nature 
with what is known Biblically as the Word or 
Wisdom of God. Unfortunately, even in the 
Christian camp there has been division over the 
reasonableness of Faith. 

☆ ☆ ☆ 

Seed to Civilization. The Story of Mans Food 
by Charles B. Heiser, Jr. 1973. W. H. Freeman 
and Co., San Francisco. 243 pages. Price, $7.50 
cloth; $3.50 paper. 

Reviewed by C. E. A. Turner* 

Here is a book well produced in linen binding, 
cleanly printed on quality paper, containing 
numerous excellent illustrations, and written by 
a university professor. It is packed with interest¬ 
ing and valuable information, tables and dia¬ 
grams, the accuracy of which may be verified. 
Quite properly, it draws attention to many of 

*C. E. A. Turner, M.Sc., Ph.D., is Chairman of the 
Evolution Protest Movement in England. He lives at 
The Lodge, Farm Close, Fishbourne, Chichester, Sus¬ 
sex, England PO 188AW. 


the problems connected with food, especially 
malnutrition and over-population, and warns of 
the too-few solutions. 

Unhappily, like too many books on science 
written for the layman, it contains the twin 
themes of “evolution” and the age of many mil¬ 
lions of years for the earth; and so it becomes a 
less valuable and even a misleading work. In 
addition to the inclusion of “evolution,” it con¬ 
tains a number of quotations from Holy Scrip¬ 
ture and from the literature of other religions. 
This could lead people to regard the other books 
as of equal validity with the Bible; and the 
“theory of evolution” with the valuable scientific 
facts which are recorded in this work. 

The book opens with the bald assertion: “Man 
has been on the Earth for some two million 
years. Except for a tiny fraction of that time, he 
has been a hunter of animals and a gatherer of 
plants, strictly dependent on nature for his 
food.” The author has many references to the 
subject of domestication of animals and plants 
in various countries of the world. 

What emerges from these references can be 
heartening to members of the C.R.S. It is this: 
there tends to be a concensus of view that, 
whatever the area or the method of dating may 
be, man was domesticating animals and plants 
no earlier than about 10,000 years ago. So Adam 
can thus be shown to have been the first farmer 
as well as the first man after all! 

☆ ☆ ☆ 

Creation Revealed in Six Days by Air Com¬ 
modore P. J. Wiseman, C.B.E. 1948. Marshall, 
Morgan & Scott, Ltd., London and Edinburgh. 
144 pages. Price: 8s. 6d. 

Reviewed by T. Robert Ingram* 

Creationists should read this book carefully; 
not to relieve the strain on the question of the 
age of the universe, but because it contains in¬ 
formation and sharp analyses that add depth 
and width to the understanding both of Scrip¬ 
ture and of the uniqueness of Creation. 

Commodore Wiseman is best known, of course, 
for his celebrated work, New Discoveries in 
Babylonia about Genesis , in which he did much 
to explain sensibly and simply the composition 
of this marvelous book and to establish the an¬ 
tiquity of the records. He showed that most 
probably they were all contemporaneous with 
the events recorded, and were received and 
transmitted through the line of the Promise to 
Moses who published them. 

In this book the author undertakes to show 
that the six days connected with Creation ac- 

*Rev. T. Robert Ingram is well known for his work in 
Christian education. He is Rector of St. Thomas' Epis¬ 
copal Church and School. P. O. Box 35096, Houston, 
Texas 77035. 
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counts were not intended to be understood as 
describing God’s works, but rather as the series 
of God’s revelations to a man (Adam?) about 
origins. 

He makes it plain that he believes his thesis 
concerning the Creation account makes room for 
the assumption of aeons of time involved in 
Creation without doing violence to a literal and 
historical reading of Scripture. This is in no 
way necessary, however. Rather his interpreta¬ 
tion may quite as well accommodate a total and 
instantaneous Creation as imagined by Milton. 

The point is that it seems that Genesis should 
not be understood to be telling how long it took 
God to create, whether ages or in a flash. This 
is unknowable. Commodore Wiseman holds that 
the six days must be 24-hour days, but that they 
were the days of revelations, not works. 

In this he follows Augustine in a striking way, 
although he seems not to be familiar with the 
great African since he repeats the calumny popu¬ 
lar among Reformed writers that Augustine be¬ 
lieved the six days of creation meant six extended 
periods of time. Augustine held no such thing; 
in fact, quite the opposite. 

Augustine hinted strongly that he believed the 
whole Created order appeared instantly in re¬ 
sponse to the Divine will. He developed at length 


the implications of the words, “in the day that 
the Lord God made the earth and the heavens.” 
(Chapter 2, Verse 4). In fact Augustine stated, 
The unity of that day is underlined by its 
not being called “the first day,” but “one 
day.” Thus the second day, and the third, 
and the rest are not different days; the same 
“one day” was repeated to complete the num¬ 
ber of six or seven, to respresent the seven 
stages of knowledge, the six stages compre¬ 
hending the created works, and the seventh 
stage embracing God's rest." (City of God, 
Bk XI, Ch. 9). (Emphasis added) 
Commodore Wiseman renders quite justifiably 
the Fourth Commandment, “For in six days the 
Lord shewed the heavens and the earth and all 
that in them is and rested on the seventh day.” 
(Emphasis in the orignial.) He likens this reve¬ 
lation of origins to that given to Moses on the 
mount. 

Much of the argument of this book is illumi¬ 
nating and helpful in understanding how far 
above human understanding are God’s works of 
Creation: there is no possible way to understand 
them from the works seen in time (Isaiah 55:8 
and 9). It is equally important to consider the 
likelihood of the contemporaneousness of the 
record with the events. 
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